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For Piling 
and Wharf Timbers 


T is on water-front work that a wood 
preservative shows its real value. Here 
are found the most trying conditions 
—wet and dry—heat and cold—insect 
pests and decay germs in countless swarms. 


And it is in just such work that the marked 
superiority of R.W.P.O. is best demonstrated. i 
For preserving timbers by dipping or brush 
treatment it stands without an equal. 


Limpid and free-Alowing at working temperatures. 


i 


R. W. P. O. cannot leave the wood. It must stay on 
the job, for it cannot evaporate and it cannot dissolve. 


Republic Creosoting Company 
INDIANAPOLIS, INDIANA 
Plants: Indianapolis Minneapolis Mobile Seattle Norfolk 
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Unarmed Arms of the Service 


Men from the battle front who have 
been holding the line for months and 
years complain of the monotony of 
war. The soldier’s life in the trenches 
soon ceases to be a novelty and be- 
comes a tedious routine. 


The morale of the army is of su- 
preme importance and the greatest 
military authorities of the world are 
enthusiastic in their praise of the or- 
ganizations which make it their busi- 
ness to keep the soldier in good spirits. 


This work, like that of the Signal 
Corps, has been more highly developed 





One Policy 























in this war than ever before. Huts for 
amusement, comfort and recuperation 
of the fighting men are in the trenches 
as well as behind the lines. The un- 
armed workers go about their duties 
under shell fire as coolly and as self- 
forgetfully as the telephone men of 
the Signal Corps who are frequently 
their neighbors, and who keep intact, 
often under a hail of bullets, the in- 
dispensable lines of communication. 


It is for us who remain at home to 
support these unarmed heroes to the 
utmost, with our gifts, our labor, and 
our unbreakable morale. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 
One System 


Universal Service 
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HEN bidding on road construction work do 
you figure on pick and shovel men to loosen 
rock and shale? Consider the present cost 

of labor and its scarcity. The job goes to the lowest 

responsible bidder. That means that the contract 
goes to the road builder using Red Cross Explosives 
to break up ground for easy grading. 


RED CROSS EXPLOSIVES 
Lower the Cost of Grading 
by speeding up the spading. Being low-freezing, 
they are especially recommended for deep cuts in 
hard, frozen ground where the shovel, without their 
use, could make but little progress. 
As a first step toward better methods, write fora 
free copy of “‘Road Construction and Mainte- 
nance,’ our valuable illustrated book on the 
subject of road building. 


















SOO Ce CC TTT 





icc ee 






rl 


































-E. I. du Pont de Nemours & Co. 
Powder Makers since 1802. Boers Del. 


noon mea DTI TOCCOA Moock aoe we ‘ee *| 
Surrounded by Ice! This Meter is Safe! 


The Illustration is fanciful, of course, but it’s 
one way of driving home the truth that your 
meters are safe from freezing if protected by 


Ford Meter Boxes 


Did your water works department foot a 
good-sized bill last winter due to meters that 
froze and burst? Then you are not using 
Ford Meter Boxes. 

Meter freezing troubles have become a 
thing of the past in cities where the meters 
are housed in Ford Meter Boxes, and the 
number of these cities is increasing rapidly. 

Do not attempt to go through another se- 
vere winter without ‘‘Fords.’’ Write us to- 
day for details as to cost, etc., of furnishing 
boxes to protect all your meters. 


The Forp METER Box Co: 


Wasasu, InpiANA,U.S.A. 
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POWER 
TAMPING 


means 


—permanent backfilling 
—lower tamping costs 
—faster and regular work 





PAWLING & HARNISCHFEGER CO. 


MILWAUKEE WISCONSIN 


r Ask for Bulletin 8-C 


| THE P. & H. POWER 
TRACTION TAMPER 
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Fire Hydrants Quickly Thawed 
and Kept in Service During Most 
Severe Weather by using 


VULCAN 


KEROSENE FURNACE 


**You can carry it in your hand.’’ 


Here’s a handy piece of equip- 
ment for every water works depart- 
ment. Makes easy work of thawing 
hydrants, frozen plumbing, etc., etc. 
Burns less than one gallon of kero- 
sene perhour. Street railway super- 
intendents find this powerful little 
furnace useful for keeping switch- 
points, etc., free from ice and snow. 
(See illustration below.) 


a 


Chausse Patents 
Write today for information, prices, etc., to 


ALGER SUPPLY COMPANY 


Peoples Gas Building CHICAGO, ILL. 
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Your Fuses Time Slozan 
Sewerage First 


HEN the Hun is well licked, Ameri- 

ca’s first thought must be for the neg- 
lected public improvements at home. San- 
itation, water supply and paving will be 
needed in more liberal measure than ever 
before. Labor, newly released from war 
tasks, must be saved from the rigors of un- 


employment. 


Now is the time to plan. Far-sighted engineers 
make the sewerage system the first step in street re- 
pair programs, thus insuring sanitation and saving the 
pavements from disturbance. 


Vitrified Pipe 
THE PERMANENT PIPE 


for either storm water or sanitary sewers carries with 
it a double guarantee of long life for your pavement. 
Its everlasting resistance to chemical attack, the dense 
imperviousness of its substance, its high tensile 
strength and the smoothness of its glazed surface 
make it the logical material for conducting fluids un- 
derground and insures a life many decades beyond 
that of the most lasting pavement. 


By means of the Poured Joint, Vitrified Pipe sew- 
ers are made thoroughly impervious. The Flex-Form 
joint mold, used with success in private sewerage, is 
now available in sizes up to 24 inches. Install your 
sewerage for the future and the future will come to 
meet you. , Anticipate needs and thwart epidemics. 
Build adequate sewers, systematic sewers, permanent 
sewers, Vitrified Pipe sewers. 
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{oF gs 
SPECIFY 
WARREN 


Cast Iron Pipe 


For Water, Gas, Culverts, Sewers 


We specialize in Bell and Spigot 
and Flanged Special Castings. 
Also flexible Joint Pipe, Cylin- 
ders, Tubes, Milled and Plain 
Ends—High Pressure Fire Service 
Pipes. 























Springfield Wire-Cut Lug 















IS WIDELY USED 





The square edges stay square, 
due to the spacing lugs and 
beveled ends. Both Dunn 
Wire-Cut Lug and Frost Pro- 
cess. Sewer and Building 
Brick—also very artistic Rug 
Face Brick. 







Warren Foundry & Machine Co. 


Sales Offices: 

Bowling Green Bldg., New York. 
201 Devonshire St., Boston, Mass. 
Works: Phillipsburg, N. J. 
“‘Quality and Service Guaranteed” 


S Oy & ul f 


STEWART SEWER CLEANING MACHINE | 


Water Cleaning System if you wish it, 
or Drag Bucket type. 
Also have TURBINE SEWER 
CLEANING MACHINE at Low Price. 


WE WILL PAY FREIGHT AND CHARGE TO BILL. 


We Ship Rods for Trial—who else will de this? 


1 We also make a Rod that will float. Also Rods with 
wheels for conduit work. 


















































BUCKEYE 
Curb Diggers 


The last word in con- 
tractors’ equipment. 
Reduces cost of curb 
trench excavating to a 
minimum. Built in 3 
sizes, cutting curb 
trenches 12 to 36 inches 
wide and 3 to4 ft. deep. 


Write for further details 


BUCKEYE 


Traction Ditcher 


COMPANY 
Findlay, Ohio 


KOEHRING: 
CONCRETE 


rs 























SEWER 
AND CONDUIT RO DS 
No Deep Shoulder Cut for Couplings—Rods retain full size and strength 


Investigate our JUMBO ROD 
W. H. STEWART 


1614 Locust Street - = ST. LOUIS, MO. 
129 George Street - - - BOSTON, MASS. 


CANADA FACTORY, WALKERVILLE, ONT. 
THEREFORE NO DUTY FOR PURCHASER TO PAY 


PACIFIC COAST DELIVERIES MADE FROM SAN FRANCISCO. 










The Heavy Duty Mixer that is fortified against breakdowns and delays. The 
extra yardage mixer of high-speed, clean-charging loading skip, liberal drum di- 
mensions and fast discharge. Uniform concrete to the last shovelful of every batch. 
Write for catalog. 

Mixers for construction work: Equipped with charging hopper, batch hopper and 

side loader. 
Hot Mixers for Bi Pav ts: Side discharge type and end discharge type. 
Paving Mixers: Equipped with distributing boom and bucket or spout. 
Gasoline power, electric power or steam power. 


KOEHRING MACHINE CO.. Milwaukee, Wis. 
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Motor Trucks as Operated in Municipal and County Service 
and in Highway Transportation 








Fast Motor Express 
New York~ Philadelphia ae Le 
Intermediate Points ‘ ee i é ide | a ani } BROCKLEHURST & POTTER CO 1 











a Lenten tors ; 
b7 Wost SHY SL Now York ff 








MACK 7144-TON TRUCK AS OPERATED BY BROCKLEHURST & POTTER, OF NEW YORK, BETWEEN NEW YORK, PHILA- 
DELPHIA AND INTERMEDIATE POINTS—NOTE DIFFERENT LETTERING ON THE TWO SIDES. 


Printed as insert to Municipal and County Engineering, November, 1918. 
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TRUCKS 


PROGRESS 


Progressive Philadelphia is rapidly retiring its slow-moving, horsc- 
d.awn refuse carts. MACK Trucks with improved sanitary bodics 
and power hoists for dumping are modernizing the Quaker City’s 
sanitary service. 

Each MACK Truck displaces half a dozen of the old trucks and 
several men. They make a clean, quick job of removing the 
city’s refuse to the disposal plants at a considerable saving of 
time, money and labor for upkeep and operation. 


MACK Trucks in many municipalities are serving the tax-payers 
in fire, police and other departments. When you contemplate 
installing modern motor equipment, write for, catalogs and the 
co-operation of our engineers. 


MACK Trucks are furnished in capacities from 1 ton to 7% 
tons, with trailers to 15 tons. 


INTERNATIONAL MOTOR COMPANY 
NEW YORK 
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[T is in meeting today’s extraordinary transportation de- 

mands, made upon every city’s govermental branch, that Kissel Trucks 
give evidence of their real superiority and show the benefits of long ex- 
perience in truck building. 





Kissel’s ten years’ experience in motor truck designing and construction 
has developed those advanced engineering principles that result in a hundred per 
cent combination of the fixed or moving truck units that prove fully equal to the 
strenuous service which the nation’s transportation problems make necessary. 


There is a model built to fit every municipality’s requirements. Your nearest Kissel dealer has 
full information, data, specifications and prices. It is well to see him as soon as possible. 


Kissel Motor Car Company, Hartford, Wis., U. S. A. 
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MOTOR TRUCK OPERATION AND ACCOUNTING XXXIX 




















The great economical value of the motor truck is quickly 
appreciated when one stops to consider that the truck not only 
helps greatly in the construction and maintenance of roads 
and but when operated in highway transportation 
makes the money invested in the construction of hard-sur- 
faced roadways pay a large and immediate money return. The 
present article will give illustrations of the use of motor 
trucks in highway transportation as well as in general mu- 
nicipal and county engineering work. 


streets, 


Kissel Trucks on Road Maintenance in Colorado 


The following information on the performance of Kissel 
trucks in road maintenance work in Colorado is contributed 
by Eimer A. Johnson of the Miller-Ray Motor Co., Denver, 
Colo. 

In Colorado, where the roads are gravel-surfaced, auto- 
mobile tires have a tendency to throw the gravel surface off 
of the crown of the road; therefore it is necessary frequently 
to go over them with a grader to keep the roads properly 
shaped. It is also necessary to regravel the roads from time 
to time, and a great many Kissel trucks are being used in 
this work. 

The Kissel heavy duty dump truck successfully handles a 
grader or drag requiring from six to eight, and even 10 to 12 
horses for the reshaping of the roads. No attempt is made to 
use the truck to pull a grader in the building of new roads or 
to pull searifiers in tearing up old road beds, as this is work 
which requires a large tractor to handle successfully. In some 
instances it is done with a truck, but the truck people do not 
recommend the use of a truck for this extremely heavy work, 
as they consider the tractor better adapted to this part of the 
road work. 

The many advantages of a truck over horses for the hand- 
ling of light grader and drag work are obvious. In the first 
place, nowadays, as the horses are so needed on the farms, it 
is a handicap to government programs to allow them to be 
taken off the farms to go on the roads to do work which can 
be done better and at less expense with trucks. Furthermore, 
the heavy duty truck will pull the average six or eight-horse 
drag or grader at a rate twice as fast as horses will pull it, 
and will keep going all day long, while horses in the same 
work would have to stop for a breathing spell every little 


while. The Kissel 31%4-ton truck handling a grader or drag 
which would require 6 or 8 horses and going twice as fast, is 
doing the work of 12 to 16 horses and even more, on account 
of not losing time by stopping for breathing spells. 

The old-fashioned way to gravel a road was to haul a yard 
of gravel weighing nearly a ton and a half with a team and 
dump wagon. The gravel was dumped in a pile and then 
raked or spread with a shovel or grader to what appeared to 
be a smooth surface, but the fact is that the first of the load 
went down with the weight of the balance of the load (nearly 
1% tons) to pack it, and that which was shoveled or spread 
with a grader was unpacked; therefore, as the traffic packed 
the gravel it was inclined to be wavy and never did make a 
smooth road. 

In graveling a road with a Kissel road builders truck with 
a power dump body and tail gate, the body is so arranged 
that it will open any desired width, thereby allowing the 
gravel to be put on the road from 2 to 6 ins. in depth as de- 
sired. This gravel is dumped and spread as the truck drives 
along in a strip 5 ft. wide, and does not require any spread- 
ing and all goes down with an even pressure; therefore, the 
road will be smooth after the traffic has packed the gravel 
down. 

The more efficient road builders will put on not more than 
an inch or two of gravel at a time and will sprinkle it, then 
roll it with a heavy road roller. It is far better to build the 
road this way, surfacing more often, than the way which has 
been adopted by many county commissioners whereby they 
let the graveling go for two or three years at a time, then try 
to put on 4 or 8 ins. at once and let the traffic pack it in. 
Tourists will go miles out of their way to avoid driving over 
a road of the latter type. 

The road truck is also a valuable help to road builders in 
carrying cement to the bridge building crews. On account of 
the convenience and speed of the truck it is practical to take 
the amount of cement necessary for the day’s work to the 
bridges in the morning and no cement need be left on the job 
over night or in stormy weather. 

Boulder county, Colo., has found many uses for its Kissel 
trucks aside from those named. For instance, they send a 
truck up into the mountains to the lumber camps and buy lum- 
ber for about half what they have to pay for it after the trans- 
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VIEW OF PIKE'S PEAK AUTOMOBILE HIGHWAY—ACME 2-TON TRUCK WITH LOAD AT THE SUMMIT OF PIKE'S PEAK. 
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In Time of War Prepare for Pease 


When making alterations, improvements, and additions to present equipment, 
shrewd business men are keeping in mind the dawn of a bigger, better, more 
| = efficient tomorrow. 

=§ This should be the guiding thought in the handling of your haulage problems. Apply the 
a lesson of the war—the need of better transportation. Build for tomorrow as 
well aS today. 





3 MOTOR TRUCKS 


are doing their full share in the solution of wartime haulage problems. Like the big men 
called to guide the Nation’s affairs, Service Motor Trucks possess unusual strength, power 
and endurance—a certainty of performance that means ready at the word “go” and the 
ability to stick until the job is finished. 


Five Models—One to Five Tons. 


Unequalled worm drive—the drive that has been accepted by the world’s most experienced 
truck users as the smoothest, most powerful drive ever devised. No worm drive has ever 
worn out in service. 


Service Motor Truck Co. wasasnInpiina. 


Distributors in all principal cities. 
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portation charges to the retail yard have been added. They 
buy coal at the mines and haul it to the court house. They 


haul provisions to the county farm and haul crops from the 
farm to the market. 

Boulder county, Colo., owns 3 Kissel dump trucks and is 
building some fine roads. Washington county, Logan county 
and Alamosa county, Colo., and the city of Leadville, Colo., 
also own and operate Kissel trucks in road maintenance. 

How One Man Took Up Highway Transportation 

Just a few years ago Mr. Rogers, of the Rogers Trucking 
Co., of Pontiac, Mich., was operating a taxicab service which, 
however, was not profitable and his first venture into the 
truck business was to buy a %-ton GMC as a baggage wagon 
and for use in general transfer work about the town. He soon 
found that he had more work than could be done with this 
truck and he bought another and kept adding from time to 
time. In the meantime he disposed of his taxicab business 
entirely and is devoting all his trucks to trucking. He now has 
a fleet of 8 or 9 trucks, and in addition to doing a great deal 
of local work and moving household goods between towns in 
the nearby country, he runs a regular freight service between 
Pontiac and Detroit. 

One of these G M C trucks makes daily trips to Detroit 
and has been doing this for nearly two years. During all of 
that time it has never failed, on account of weather, to make 
the trip excepting on two days during the heaviest snow of 
last winter when all kinds of traffic were blockaded. 

It is the understanding that Mr. Rogers is forming a new 
company with the idea of operating 8 or 10 trucks in freight 
service between Pontiac and Detroit. The company will have 
a warehouse at each end of the route and will do a regular 


VoL. LV—No. 5. 


freight business. In hauling full loads they will, of course, 
pick up and deliver at destination, but for smaller loads they 
will take from the warehouse and deliver to the warehouse at 
destination—the same as would be done by the railroads. The 
general rate of charges for freight between the two points 


is 1 ct. per mile per hundred pounds. 


Motor Trucks on Southern Road Work 


Within the last several years the southern states, partic- 
ularly Georgia, Virginia and the Carolinas, have rushed work 
upon their roads. Motor trucks have here played a conspic- 
uous part, both in the making and the maintaining of the 
roads. The Cumberland county road commissioners in North 
Carolina have been very busy for the last several years on 
the roads in that county. A year ago a 34%-ton Federal truck 
was delivered to the commission and from the time it was 
placed in service careful records were kept of its performance. 
In the work of making and maintaining good roads it carried 
capacity loads of sand, gravel and cement and hauled a bottom 
dump trailer of equal capacity, also hauling a big road scraper 
when needed. 


Launching a Motor Express Company 


To launch a motor express company takes time, thought 
and work—foresight and business ability—planning and ini- 
tiative. 

When G. E. Glaser conceived the idea that a motor express 
company should be operated between Chattanooga, Tenn., At- 
lanta, Ga., and Birmingham, Ala., he well realized that there 
was much planning to do before this company could operate 
on an economical and profitable basis. The routing must be 
planned, the proper express rates fixed, and the public must 
be notified that such an institution was in existence. 




















MOTOR TRUCKS AS OPERATED ON MUNICIPAL WORK AND IN HIGHWAY TRANSPORTATION. 
G. M. C. Truck as Operated by the Independent Asphalt Co., Seattle, Wash.—G. M. C. Trucks as Operated on Road Construc- 
tion—Acme 2-Ton Truck Loaded with 10 Bales of Cotton, Going 13 Miles from Cotton Fields to Texarkana, Ark.—White 3-Ton 
Trucks with Tank Bodies Used Daily to Sprinkle Over 30 Miles of Military Road in One Cantonment in Kansas. 
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Lovelace Lumber Co. of Brewton, Alabama 
tried out motor trucks under the hardest conditions of load 
and road, because their work requires trucks that can go 
anywhere, any time. Asa result of this try-out they chose 
the Gramm-Bernstein. 
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NOTE THEIR SATISFACTION crvenn Cote 


GRAMM-BERNSTEIN 
MOTOR TRUCKS 


are the choice of thousands of 
users, in over a hundred lines of 
business on their showing in 
handling unusual work—in do- 
ing the hardest tasks easily and 
economically. 


Youshould have the facts about 
what Gramm-Bernstein trucks 
are doing in your line. Send for 
them to-day. 











THE GRAMM-BERNSTEIN MOTOR TRUCK COMPANY, LIMA, OHIO 
A 
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His first steps were to find out how much express passed 
between the three terminals and intervening stations—how 
much was readily moved and how much was “held up” be- 
cause of car shortage. Investigations showed that there was 
enough express delayed in shipment to be a paying business 
for at least one truck. It was only logical for Mr. Glaser to 
expect that this bulk would be increased as quickly as the 
trucks were in operation and proved to the public that motor 
express was cheaper and quicker than the average railway 
freight or express for the same distance. 

The proper method of fixing express rates was considered 
and it was decided that zones should be established and 
marked with painted signs along the highway, each bearing 
the proper number of the zone which it marked. 

Mr. Glaser has also placed several large painted bulletins 
along the various routes. These large signs carry messages 
that cause one to appreciate the value of the Glaser Motor Ex- 
press Co., not only as a safe method of transportation, but 
also as a very patriotic institution—one which should be en- 
couraged and patronized. 

There are common freight exchange offices at the three 
large stations, and the parcels and boxes are sorted and ar- 
ranged so that little time is lost in loading the freight. When 
there are large loads of through freight, the truck is loaded 
and rushed to its destination as rapidly as possible, while the 
small freight shipments are cared for by the installation of 
a trailer on another truck. Service trucks are operated by this 
express company. 

Mr. Glaser certainly has worked out a plan which is worth 
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studying—one which few have equaled from the viewpoint of 
efficiency and practicability. 


Fast Motor Express Between New York and Philadelphia 


Brocklehurst & Potter of New York City, operate a 7%%-ton 
Mack truck between Philadelphia and New York on a regular 
schedule. They have devised a novel advertising stunt by 
painting each side of the truck differently so it leaves a fresh 
impression on both sides of the way. In other words, these 
trucks go down a street on the right hand side and return on 
the left and carry a different message and give the appearance 
of twice the number of trucks. The serviceability of the 
truck. moreover, is beyond dispute, and Brocklehurst & Potter 
are carrying capacity loads between New York and Phila- 
delphia on regular schedule and are already enlarging their 
fleet. They plan to have 100 Mack trucks running and have 
other plans for the extension of their business. 


Hauling Live Stock by Motor Truck 

Nearly 1,500 calves come into St. Louis each month and get 
a ride on a motor truck. Last year 77,244 hogs came into 
Cincinnati from a radius of 30 miles via motor trucks. This 
means of travel has proved thoroughly efficient and econom- 
ical and much more rapid and safe than by railroad. Eugene 
Sherman of Lincoln, Mass., has adopted this method and has 
found that his 2-ton Federal truck hauls his and his neigh- 
bors hogs to market in quicker time with less loss and at a 
lower cost than by any other means. 

Intercity Haulage in Michigan 


Intercity haulage and long distance moving by motor 

















MOTOR TRUCKS AS OPERATED IN MUNICIPAL AND COUNTY ENGINEERING WORK. 
Acme 4-Ton Trucks Equipped with Flusher Bodies as Operated by Division of Streets, City of Cleveland, Replacing 12 Teams 


and 24 Men—Federal 1%2.-Ton Truck as Operated by Street Department, Fayetteville, N. 


C.—Federal Truck Drawing Russell Road 


Grader in Cumberland County, North Carolina—Federal 3%-Ton Truck with Trailer as Operated by Cumberland County, N. C. 


Road Commissioners. 
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The business lost through your disappearing passenger car 
business can be retained if you have a good line of trucks. 


We Want Schacht Dealers 


A Quality Truck, Prompt 
Deliveries, Fair Prices, 


are the big inducements we offer. 
Wire Today 


2 Ton Model . $3,150.00 F.0.B. Factory 3% Ton Model . $3,950.00 F.0.B. Factory 
2% Ton Model . $3,500.00 F.0.B. Factory 5 Ton Model . $4,950.00 F.0.B. Factory 


THE G. A. SCHACHT MOTOR TRUCK COMPANY 


Factory and Main Office: CINCINNATI, OHIO 
New York Branch: 422 E. 54th Street Chicago Branch: 2021 Michigan Avenue 
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Machinery & Supplies. Bae: 
335 WEST FOURTH ST. 
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trucks are becoming more and more factors in transportation 
of materials and household goods. It is not always possible 
to stick to good roads, especially in moving long distances and 
on a recent trip made by the Dewitt Cartage Co., of Detroit, 
with a load of household goods from Detroit to Maysville, 
Mich., the reliability of a motor truck even on poor roads was 
demonstrated. Leaving Detroit about 7 o’clock, Dewitt’s 2-ton 
Federal carrying a load of over 3 tons of household goods, 
made 106 miles to Maysville in 11 hours, going via Rochester, 
Almont, Imlay City, Kings Mills and North Branch. Between 
Imlay City and North Branch very poor roads were en- 
countered and in several other places sand was so deep that 
low gear was necessary for miles. 

The return trip made the next day was also made with a 
load of furniture, about 2% tons. This time the route was 
changed and proved much better, coming back by way of 
Fostoria, Lapeer, Metamora, Oxford and Pontiac. From Ox- 
ford to Pontiac road commissioners are working on roads 
which caused a detour over poor roads, but with this excep- 
tion the roads were very good, the last 25 miles being con- 
crete. This route proved to be but 85 miles. 

This trip by truck cost the movers $140, $70 each way. 
Dewitt’s truck expense, including driver and helper’s wages, 
interest, insurance, garage, taxes and license, gasoline, lubri- 
cants, tire and repair allowance and depreciation, amount to 
$58.36. Twenty gallons of gasoline were consumed in the 191 
miles. Harry H. Dewitt has established a freight line between 
Detroit and Cleveland, making that trip in 4 days with ease. 
His main trouble has been in securing loads poth ways. How- 
ever, as this truck service becomes better known return loads 
will be more easily obtained. 

Motor Freighting in California 

California climate and roads are excellent incentives to 
long distance hauling by motor trucks. Motor freight lines 
have been established between all the principal cities. Lee 
Bros. Co. operate a 2-ton Federal between Santa Rosa, Oak- 
land and San Francisco, Oakland being 50 miles and San Fran- 
cisco 60 miles from Santa Rosa. This truck has operated for 
the past two years, averaging 80 miles per day, with a main- 


DEPARTMENT @ 
PUBLIC WORKS “> “ 


DETROIT Le 
CAP 3600 CALS »% 








MACK OVERLAND FREIGHT CONVOY 
AS OPERATED BY THE HEAVY HAUL- 
AGE CO. OF NEW YORK. 





tenance cost of but .53c per mile. The truck leaves Santa 
tosa about 4 a. m., getting back from 7 p. m. to 2 a.m. Lee 
Bros. are burning 95 per cent. distillate. 

Truck in Street Department 

Shortage of men compelled the city of Fayetteville, N. C., 
to take steps to assist the street department in their work. 
The Cumberland county commissioners have two trucks, one 
of which is a Federal, and after a nine months’ comparison 
between the two trucks the 1\%-ton Federal with steel end- 
dumping body controlled by hydraulic hoist, was purchased 
by the street department. Its chief duties lie in keeping the 
street repair men supplied with materials and in hauling dirt 
from the streets. The body has a capacity of 50 cu. ft. 

Hauling Paper from New York to Washington 

Drayer & Co., 26-28 Attorney Street, New York City, have 
just completed a hauling job of more than ordinary magni- 
tude. This firm took the contract for hauling approximately 
113 tons of paper for the United States government from New 
York to Washington, a distance of 325 miles. 

The truck used was a 3'4-ton Acme and carrying 4% tons 
to the load they accomplished the task in 25 round trips. As 
the governor on the 34%-tonner limits the speed of that truck 
to 12 miles per hour, it is certain that Drayer & Co. did not 
exceed that speed. The distance covered was 16,250 miles, 
which means that it required a trifle over 1,354 hours of ac- 
tual running time to transport the immense bulk of paper 
that distance. 

It is of particular interest to note that the average for the 
entire job was nine miles to a gallon of gasoline, and further, 
that there was no service expense incurred, neither was there 
a stop made except such necessary ones as for loading, un- 
loading, gas, oil, etc. 

Overloaded Acme Truck Negotiates World’s Highest Auto 
Road 

John R. Ballard of Colorado Springs, Colo., operates a 
motor transportation business and engages in general contract 
hauling. One of the accompanying views shows a 2-ton Acme 
truck, with load, after it had climbed to the top of Pike’s 
Peak, over 2% miles above the sea, without any adjustment 


MACK 3,600-GAL. FLUSHER AND SPRIN- 
KLER, AS OPERATED BY DEPARTMENT 
OF PUBLIC WORKS, DETROIT, MICH. 
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Above is shown a_ two-ton Wilson 
NN chassis with a special semi-trailer 
eal body, 25 feet long, 10 feet wide and 7 
feet high, used by the Brown Trucking 
Company to carry airplane bodies and 

wings. 


This is one of five distinctive types in 
the fleet of nine Wilsons used in trans- 
porting government material to and 
from the airplane division of the Fisher 
Body Co., Detroit. 


Wilson trucks have been adopted for 
this particular work by the Brown 
Trucking Company due to the re- 
markable showing they have made in 
past service. 





J. C. WILSON COMPANY, DETROIT 
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of the carburetor. On a previous trip this same truck car- 
ried 500 lbs. over its capacity, the last two miles over a road 
covered with snow and ice. This was a steady pull of about 
18 miles up hill, rising approximately 6,700 ft. in that dis- 
tance. 

Another Chicago Interurban Motor Freight Line 

Another interurban motor freight line has been launched 
in the Chicago territory—this time under the guidance of 
George N. Lamb, formerly superintendent of highways in 
Kane county, who will officiate as general manager. 

Regular service, leaving Chicago twice a day, has been 
inaugurated to Elmhurst, Villa Park, Lombard, Glen Ellyn, 
Wheaton, Winfield and West Chicago. Later on there will be 
deliveries to Batavia, Aurora and other points within a 
100 mile radius of Chicago. 

Motor truck freight service also has been established be- 
tween Milwaukee and Chicago. Four trucks, each of 3-ton 
capacity, are being operated over the 90 mile route. During 
the first few days of the operation of the new service no diffi- 
culty was encountered in getting capacity loads, going and 
returning. 

First Motor Truck Freight Train on Schedule to Enter 

Chicago 

Five motor trucks, forming the first fully equipped motor 
truck freight train running on a regular schedule to enter 
Chicago, recently arrived in this city from Akron, O. 

The 440-mile trip was completed in 35% hours—a feat un- 
heard of in any of the prevailing railway freight schedules. 
The truck drivers worked in shifts, sleeping and eating en 
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route, and the only stops made were those necessitated by 
bad roads or an occasional repair. Thirteen and a half hours 
were consumed in this way, but it did not prevent. the train 
from arriving at the appointed time. 

The trucks were unloaded the night they arrived and the 
next morning they were loaded with 16 tons of Red Cross hos- 
pital supplies and started to Baltimore via Washington. 
These urgently needed supplies had been delayed in Chi- 
cago for several weeks because railway transportation was 
not to be had. 

The trucks were part of a fleet which the Goodyear Tire 
Co. has operated for some time between Akron and Boston. 
They have cabs specially built to provide sleeping quarters 
for the train crew, and all operate on pneumatic cord ties, 
the largest of which are 44x10 in. in size. 

This use of pneumatic instead of solid tires is what makes 
possible the average speed of 20 miles an hour which the 
trucks maintained from Akron during the time they were ac- 
tually in motion. 

The train followed the Lincoln 
roads could be used. 


highway wherever the 


Fourteen Regular Motor Truck Lines from Chicago 

In Chicago already there are 14 regular motor truck lines, 
running in and out of the city, the longest daily round trip 
being 140 miles. These lines, together with those maintained 
by factories and mercantile establishments in Chicago, are 
already moving 250,000 tons of package freight yearly. About 
as much more is handled by the railroads. There is no rea- 
son why it cannot all be moved more cheaply and much more 
quickly by motor trucks than railroads. That is, there will 
be no reason when the roads leading out of Chicago are all 
properly improved. 

A Farmer's View of the Value of Good Roads to Motor 

Vehicle Owners 

State Senator Henry M. Dunlap of Champaign, IIl1., in ad- 
vocating the passage of the Illinois $60,000,000 gocd roads 
bond issue gives some data from his own experience as a 
farmer operating a passenger car and a motor truck. 

“I took occasion during 1916 to test out the difference in 
cost of traveling over a brick pavement and traveling over 
country earth roads. One trip was scheduled over something 
like 165 miles of brick surfaced roads and streets. The car 
was a heavy one, and made 16 miles on a gallon of gasoline, 
traveling over the hard surfaced highways. 

“Another trip was over country earth roads. 
the result was 12 miles to a gallon of gasoline. 


On this trip 
Between the 
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SPECIAL LUMBER BODY EQUIPPED WITH WINDLASS AND HOIST FOR RAZING BUILDINGS. 
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BY THE SWIFT-McNUTT CO., BUILDING CONTRACTORS. 
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hard surfaced and earth roads there was a difference of 25 
per cent. in the cost of the amount of gasoline alone. 

“The average distance that the average automobile will 
travel on a gallon of gasoline, I take it, will be somewhere 
in the neighborhood of 15 miles. If that is the case, with gaso- 
line at 25 ects. per gallon, a car traveling 5,000 miles, the aver- 
age travel in one year, would cost the automobile owner about 
$83 for his gasoline in one year. If you can save 25 per cent. 
of it by having the roads hard surfaced you are over $20 to the 
good in the cost of gasoline alone, to say nothing about oil in 
the engine and wear and tear on your car and the expense of 
repairing it for breakages and actual wear over rough and 
muddy roads. 

“So, if you figure the average cost of the automobile license 
will be $10 and that the average saving to the automobile 
owner will be $20 in cost of gasoline, the automobile owner 
can pay his entire license fee and be ahead $10 per year with 
these better roads. That is just a sample of the benefits that 
will be derived when this system of hard surfaced roads is 
built by the automobile owner who travels the roads through- 
out the year. 

“To the farmer, one of the advantages of hard surfaced 
roads—whether he owns an automobile or not—is economy. 
He will save one-half in hauling his crops to the market. His 
teams will haul heavier loads, they will make the trip in a 
much shorter space of time, and the general expense of wear 
and tear upon his team will be less. 

“I refer to a little experience in hauling my crops from the 
orchard to Champaign. Over the dirt road system a few years 
ago I had a 3-ton truck with a trailer behind it, with which 
we hauled 60 barrels of apples. These 60 barrels weighed 160 
Ibs. each. We made three trips daily to town. 


ea 
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FEDERAL TRUCK HEAVILY LOAD- 
ED, GOING UP STEEP EXCAVATION 
GRADE, HENRY FORD HOSPITAL 
CONSTRUCTION. 


“Since these hard roads were completed down to my farm, 
we have been hauling with that same truck and trailer 85 
barrels instead of 60. Instead of making 3 trips per day we 
have made 5. While I have not figured the exact amount of 
that saving in dollars and cents, you can see that it is very 
considerable. It is over 100 per cent., and then some.” 

Tonnage Trucked Over Highways Increasing Rapidly 

Reports made by the regional chairmen of the Highways 
Transport Committee of the Council of National Defense 
show that the tonnage moved over the highways is increasing 
at a tremendous rate, in some states as much as 400 per cent. 
increase over last year being shown. The Cleveland-Akron- 
Canton area reports 61 per cent. as much freight being 
moved by motor express now as the railroads are carrying. 
High development of the return-loads bureau, which insures 
most economical operation of highways transport, is noted in 
the state of Connecticut, with Hartford acting as the central 
bureau. In Cincinnati and Omaha live stock are being car- 
ried to stock yards over the highways in increasing numbers. 
Rural express has reached its highest efficiency in Maryland, 
New Jersey, eastern Pennsylvania and southern New York. 
Arrangements have been made to connect New York state 
barge canal ports with the farming communities back from it 
by rural express. 

Mr. Hoover Says Motor Lines on Good Roads Will Bring 
Cheaper Food 

Herbert Hoover, federal food administrator, warmly ap- 
proves the development of the rural express as a means for 
saving perishable foodstuffs now produced, for stimulating 
production of more food, for lowering costs of living, and for 
conserving farming manpower for the soil. Mr. Hoover ob- 
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DENBY TRUCK 
THE JEPSON STORAGE & 
CO., OAKLAND, CAL., IN INTERCITY 
FREIGHT HAULAGE. 
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serves that 50 per cent. of the perishables produced in Amer- 
ica are wasted, largely through ineffective means of getting 
it to market. Fast, intimate service by rural expresses, he 
foresees, will be a great source of saving. By the use of the 
motor express, Mr. Hoover points out, the farmer need not 
maintain so many draft animals on the farm, animals that 
eat the crops of millions of fertile acres that otherwise could 
be devoted to raising food for people. The failure of the pub- 
lic market in America, Mr. Hoover says, was caused by in- 
adequate transportation of an intimate sort, and he believes 
that a developed rural express will give public markets a basis 
of eccnomic success and tend toward lower price levels. 
Big Truck Fleet for Gary, Ind... District 

The save-a-freight-car-for-Uncle-Sam movement continues 
to grow throughout the country, the latest concern to begin a 
motor freight and express service being the National Motor 
Freight & Express Co., with headquarters in East Chicago, 
Ind. It is the purpose to operate a motor truck freight line 
from South Bend through Valparaiso to Gary, and eventually 
to operate a network of similar lines through northwestern 
Indiana. The equipment is Master trucks, 7 of an order for 
25 already having been delivered. A schedule of rates and 
tariffs will be issued shortly and way stations are being pro- 
vided fcr at present. Freight and express shipments will be 
brought to these way stations, where the through trucks will 
pick up and unload shipments. R. H. Herzinger is president 
of the corporation. 

Trucks Carry Heavy Loads from Boston to San Francisco 

Recently two motor trucks, carrying capacity loads of air- 
plane tires, arrived in San Francisco, having traveled the en- 
tire distance from Boston, under their own power, without 
difficulty. The trucks followed the Lincoln Highway. 

The successful termination of this long freight journey 
by motor is held of national significance, disclosing, as it 
does, the immense possibilities of its practical development in 
the immediate future. 

The trucks were sent upon their transcontinental journey 
at the instigation of F. A. Seiberling, president of the Lin- 
coln Highway Association, for the purpose of determining the 
feasibility of making such extended trips with loads in the 
effort to lighten the burden of the overworked railroads. 

Experience of the Motor Truck Overland Express 

What can be accomplished by the rural motor express 
is indicated by the motor truck overland express which 
runs between Albert Lea, Minn., and Mason City, Ia. The 
company operates a % and a 1%-ton truck, which recently 
made a trip of 42 miles in a rain storm, over new dirt road, 
84 miles for each car, in 6 hours and 40 minutes. The 
smaller truck carried 2,200 lbs. and the larger 3,800 Ibs. 
The expenses of the trip of both trucks, including overhead, 
depreciation, interest, etc., was $24.80. The same loads by 
freight would have cost $41.40. 


Intercity Motor Truck Refrigerator Service 
A 6-ton Packard truck is operated in intercity refrigerator 
service by the Sullivan Packing Co. of Detroit. It is the first 
truck in the country to be used for this work. 


When the Sullivan Co. depended on railroad delivery, 2% 
days were required to make a carload shipment from the De- 
troit plant to the branch in Toledo. This loss in time in- 
volved shrinkage in meats, a further loss in foodstuffs and 
money. The truck with a heavily loaded trailer in two, com- 
pletes the trip in 6 hours, moving 18,000 lbs. of meat to the 
load. 


The body of the truck is designed and built much like 
the standard refrigerator freight car. The walls and heavy 
side doors are made of aluminum, cork and wood, an ex- 
cellent non-conducting combination. Top-filling tanks for ice 








SAURER TRUCK AS OPERATED BY A NUMBER OF 
MUNICIPALITIES. VIEW SHOWING THAT WHEN 
SPRINKLING, WATER PRESSURE CAN BE REGU- 
LATED TO MEET VARYING STREET WIDTHS; VARI- 
OUS ANGLES AT WHICH FLUSHING NOZZLES CAN BE 
TURNED; FLUSHER OPERATING WITH SUFFICIENT 
FORCE TO DISLODGE HARDENED MATERIAL ON 
STREET; SPRINKLING NOZZLES ELEVATED SO THAT 
ENTIRE STREET CAN BE DAMPENED AT THE RATE 
OF SIX MILES PER HOUR. 
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and brine are loaded from the outside. That the service may 
be on a paying basis and further release freight cars for 
long hauls, the truck carries general express on its return 
trip to Detroit. 

The owners find this new methcd of refrigerator shipment 
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FEDERAL TRUCK 


DUMPING SAND ON PAVING JOB, 


DETROIT, MICH. 


so satisfactory that they plan to extend the service to their 
branches in Flint, Lansing, Pontiac and other cities within 
a 100 mile radius of Detroit. 


Truck Cleans Catch Basins 


“The motor truck, equipped with Otterson Eductor Appa- 
ratus,” states Mr. David P. Lyman, City Engineer, Louisville, 
Ky., “enables our department to keep ahead of the job. When 
the truck is net in use as a catch basin cleaner, we transform 
it into a regular dump truck for other work. 

“This special catch basin cleaning apparatus consists of a 
steel body and a sand ejector at the base of a pipe that is low- 
ered into a catch basin and discharges into the tank; the 
ejector being operated by water from a centrifugal pump 
mounted on the truck, which uses the same water over again 
after the solid matter has settled out from it in the tank. 
Before beginning the day’s work, the tank is filled about one- 
third full of water drawn from a fire hydrant or pumped up 
from any stream or other source. 

How Device Is Operated 

“In using this appliance in Louisville, the truck is driven 
alongside the basin to be cleaned, the manhole cover removed, 
the vertical steel pipe is swung out over the opening so un- 
covered and lowered into it until it reaches the bottom, and 
the engine started, forcing water thru the ejector. If the 
deposit in the basin is hard, it is softened by water injected 
thru a stirring pipe; this water being drawn by the pump from 
that in the tank. After the basin is emptied, a flash light 
reveals any objects too large to be removed by the pump, and 
these are taken out by hand tools. If there was water in the 
basin already, about the same amount is run back into it from 
the tank after the basin has been cleaned, both because only 
a certain amount is desired in the tanks and also to seal the 
basin outlet. 

Truck Always “on the Job” 


“The new apparatus began operating on the basis of 20 





GRAMM-BERNSTEIN TRUCK EQUIPPED AS FLUSHER, 
AS OPERATED BY YOUNGSTOWN, OHIO. 
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basins a day, at which rate the whole 7,000 could be cleaned 
in a little more than a year. As the rounds are made and the 
basins thoroly cleaned, the accumulation will be reduced each 
time around, and it is expected that the cleaning will thus 
tend to be expedited. In other words, the engineering depart- 
ment will be ahead of the job instead of being crowded by it. 
Should the time arrive when the truck is not needed for clean- 
ing basins, the tank can be removed temporarily and it can be 
changed into a 5-ton truck with dump body. 

“Another advantage is the elimination to a considerable 
extent of the objectionable features of basin cleaning, the 
men can keep themselves and the car clean, and the mud is 
not seen at all by the citizens, nor does it befoul the pavement 
around the basin opening.” 
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Write For specifications of different 
types and sizes. 


WISCONS'N MOTOR MFG. CO. 
Station A. Dept. 330. | MILWAUKEE. WIS. 
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Speeding Up War Work! 


It didn’t take the big industrial plants engaged 
in government work very long to recognize the great 
time-saving, labor-saving and money-saving advantages 


of the Heltzel Lightning Loader Skip! That’s why 
scores of them, such as Du Pont, U. S. Signal Corps, 
Ordnance Dept. U.S. A., U. S. Shipping Board, 
Westinghouse, Church Kerr Co., etc., use it for speedy 
unloading! That’s why every contractor should be 
equipped with Heltzels—to get along with fewer men; 
to keep the trucks active instead of idle; to make every 


minute count. 
Write for literature. 


Heltzel Steel Form & Iron Co. 


WARREN, OHIO 


Kk KKK KKK KS‘ 
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Durability! Carrying the load many years 
hence! Outdistancing all the destructive elements that wear 
out ordinary trucks! Durability is more than a mere pet phrase of 
the Hall Truck—it’s a fact borne out by the experiences of hundreds 
of contractors who have been using the Hall on every kind of job! 


Durability has its inception at the factory. That's where the Hall 
gets the benefit of 45 years’ experience in structural iron construction 
—where every part is doubly reinforced—where the mighty Hall 
Continental engine is mounted on the Samson-strong Hall chassis 
—where the extra wde and /ong springs are adjusted to absorb the 
heaviest shocks of rough travel—where Timken axles and bearings 
and all other units are correctly combined to make one of the sturdt- 
est, most perfectly-balanced and powerful trucks ever placed at a 
contractor's disposal! 





“HAUL IN A HAUL” 


By all means choose a truck that Jasts! 
Choose one that you can depend upon—always! 
Choose the Hall—for permanent hauling! 








THE LEWIS-HALL IRON WORKS 


Manufacturers of the HALL Truck 
(Established 1873) 


Ferry Avenue and Grand Trunk Ry. DETROIT, MICH. 








New York Distributors: Robert D. King & Co., Inc., 221 W. 64th St., New York City, Metropolitan Dealers, 
New England Distributors: Hall Motor Truck Co. of N. E., 1123 Commonwealth Ave., Boston, Mass. 
Guarantee Automobile Exchange, 629-31 N. Broad St., Philadelphia, Pa., Philadelphia Dealers. 
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Report 1919 Road and Street Projects Now or Never 

The necessity of making the prescribed reports at 
this time on all road and street work contemplated 
for the year 1919 cannot be over-emphasized. The 
matter is one of paramount importance. It is vital. 

On September 21st the United States Highways 
Council wrote to the State Highway Departments, 
stating that full information on all projects for the 
construction, reconstruction, maintenance and resur- 
facing of highways, proposed to be done in each state 
in 1919 must be assembled and transmitted to the 
proper state highway department by state, county, 
city and township officials for the immediate approval 
of such state highway department. Each state high- 
way department is then required to transmit all ap- 
proved projects to the United States Highways Coun- 
cil for its approval on or before Dec. 10, 1918. 

Upon the projects that are thus assembled and trans- 
mitted to the State Highway Departments depends 
all the work that will be done on roads and streets in 
1919. Consequently, lining up this work and immedi- 
ately reporting it to the several state highway depart- 
ments is important in the very last degree. 

The State Highway Departments were requested 
in the letter of September 2lst, from the United 
States Highways Council, to send out suitable forms 
to subdivisions in their states on which reports are to 
be made. If there should be delay in receipt of such 
forms by local officials, or if for any other cause off- 
cials of subdivisions should not receive the necessary 
forms, important work which might otherwise be done 
next year would fail to receive consideration because 
reported too late. A contributor to this issue has, 
therefore, compiled a form of report which we offer 
for use, and which we believe will meet fully the re- 
quirements of the situation. 

It will, of course, be appreciated that it is not the 
wish of our contributor, or of the editor, to assume 
the functions of State Highway Departments, but the 
United States Highways Council has requested the 
cooperation of workers in the highway field. We be- 
lieve that the form and the motive prompting its pub- 
lication will meet with general approval. 

There is no time to be lost in filling in this, or the 
official, form, and mailing it to the proper State High- 
way Department. Procrastination in this matter will 
be fatal to road and street improvement work next 
year. Local authorities should act without delay. 
Highway restrictions may be removed by spring, but 
it would be folly to rely on this possibility. 





Stimulate Local Authorities to Prepare for Peace 

One hesitates to predict the early ending of the war 
for fear of becoming a prophet after the fact. During 
the time that must elapse between writing and mailing 
an issue of any periodical the end of the war may 
come. It is the concensus, however, that the end is 


not far off and that view is sufficiently conservative. 
While there must be no relaxing in our war efforts as 





long as the war lasts, developments in recent weeks 
clearly indicate the wisdom of preparing now for 
peace. 

When the war ends the men under arms in this 
country will soon be demobilized. The return of the 
men overseas will begin, but these men will not come 
back as fast as they went over and it will probably be 
fully a year or a year and a half after peace is dictated 
before the last Yank leaves France. But the millions 
of men who are now engaged in war industries will 
be laid off with amazing rapidity when the govern- 
ment begins wiring its cancellations of war orders. 
Men by the tens and hundreds of thousands will be 
discharged in great groups by printed notices tacked 
on the factory gate. What shall be done with these 
idle men? 

Unless cities and counties have public works 
projects ready for launching to occupy these men no 
longer wanted in the munitions factories, we are in 
for a tough time of it, all the way from the soup 
kitchen and bread line to the jail. City and county 
officials should now be clearing away all preliminaries, 
placing themselves in readiness to employ these men 
on construction as soon as the end of the war releases 
them. Much valuable time has already been lost; 
there is no more to lose. 

It is to be hoped that every city engineer, every 
county engineer, every consulting engineer, and every 
engineering publication will steadily exert all possible 
influence on local authorities to the end that plans, 
plebiscites and palavers shall be finished off now so 
that construction can begin with the ending of the 
war. 





Cleveland Sets Good Example to Other Cities in 
Preparing for Peace 


While thousands of the young men of Cleveland are 
in the military service and tens of thousands of Cleve- 
land men are engaged in war industries, the city off- 
cials are planning a great public works program which 
will provide employment for all these men when the 
end of the war comes. Mayor Davis has formulated 
a $20,000,000 program of post-war improvements in 
addition to the subway plan which calls for another 
$10,000,000. -The wisdom of this course should appeal 
to other mayors, of cities of all sizes. As our farsee- 
ing fellow-citizen Theodore Roosevelt has on several 
occasions pointed out, nine-tenths of wisdom is being 
wise in time. Mayor Davis is wise in time. 

We publish in this issue an article giving the out- 
standing features of the Cleveland program. The com- 
prehensive character of the program is especially com- 
mendable. It comprises: water works improvements 
to cost $10,000,000, including a filtration plant, reser- 
voir, pumping station, and new mains; light and heat 
extension work amounting to $3,000,000; a $300,000 
park bath house and a park recreation pier; a farmers’ 
wholesale market and warehouse with railway termi- 
nal facilities, to cost in all $750,000; several public bath 
houses and swimming pools; stream improvement 
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work; hundreds of. miles of paving and sewering al- 
ready approved by the voters; new traffic lanes to re- 
lieve congestion; garbage collection stations; and 
numerous public buildings for a variety of uses, such 
as police and fire stations, comfort stations, etc. 

The mayor’s well-rounded program is based on re- 
ports prepared for this purpose by the heads of the 
several departments of the city government. 

Mayors of other cities must formulate suitable pro- 
grams, as Mayor Davis has done, or demonstrate by 
their inaction that their lack of ordinary foresight en- 
tirely unfits them for holding a responsible position in 
times like these. It is the clear duty of the engineer 
advisers of mayors to labor with these chief executives 
of cities to the end that preparation be made now for 
safeguarding industrial and economic conditions at 
the end of the war period. 

It is not enough that the engineer be merely a duti- 
ful servant; he must assert himself. He must try to 
convince his non-technical superiors of the imperative 
importance of lining up construction projects now, 
and if unsuccessful in this effort he should not hesitate 
to appeal to the people, directly or indirectly. He will 
find that the commercial organizations, public spirited 
organizations of all sorts, and the newspapers of his 
city will co-operate with him. Let him provide the 
data for a campaign and these other agencies will con- 
duct it to an early and successful conclusion. 

As public sentiment crystallizes and gains momen- 
tum, officials with an early disposition to obstruct will 
perceive the expediency, if they do not see the wisdom, 
of getting in front of the movement. Any politician 
prefers leading a movement to being steam-rollered by 
it. The engineer has the knowledge and, we trust, the 
courage to put the steam-roller in motion. 





Highway Transportation is Getting Recognition in 
High Places 


Not with the grand air of Balboa discovering the 
Pacific Ocean, but with the humble attitude of big 
men who know much and want to learn more, various 
important federal officials are beginning to take cog- 
nizance of highway transportation. They appreciate 
the fact that the logic of events has forced the partial 
development of this class of transportation, and this in 
spite of all manner of handicaps and restrictions. The 
economic soundness of the claims advanced for high- 
way transportation has been established. All the ef- 
forts put forth in recent months to convert federal 
officials to a belief in the value of good roads as a 
part of the nation’s transportation system, are now 
definitely justified and are on the eve of becoming 
fruitful. 

To stimulate to greater efforts those who have been 
working for-months in the interest of highway trans- 
portation, as well as to arouse to like activity those 
who have been content with suspended animation, we 
are publishing in this issue addresses recently deliv- 
ered by Secretaries Redfield and Lane, of the Presi- 
dent’s cabinet, and by United States Senator Cham- 
berlain, who comes from Oregon, by chance, but ably 
represents the entire country, by choice. These off- 
cials speak understandingly of the value of good roads 
as a means of developing the highway transportation 
we must have before our general transportation sys- 
tem can be regarded as at all complete and adequate. 

Senator Chamberlain concluded his remarks by ex- 
pressing the opinion that Congress will act as soon 
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as it is well informed in the premises. This is en- 
couraging, indeed, and should prompt those who un- 


‘derstand the problem, and the needs of the situation, 


to write as many informative letters as may be neces- 
sary to their representatives in Congress. It is sug- 
gested that all Senators and Representatives be urged 
to vote for the creation of a federal highway commis- 
sion that will handle the highway problem as vigor- 
ously as the Emergency Fleet Corporation has handled 
the shipping problem. This is the measure advocated 
by all those who have given the matter close study and 
may safely be adopted by all others. 

Every reader of this publication should write to his 
representatives at Washington, urging the immediate 
creation of a federal highway commission with a per- 
sonnel fully informed on the economics of highway 
transportation. The pioneering has been done, but 
the matter has not been settled. Now is the time for 
every man who believes in the military and commer- 
cial value of hard-surfaced roads to act. Certain offi- 
cials have shown that they are now receptive and 
others will become so under the pressure of opinion 
from home and in the stress of the situation produced 
by the annual falldown of the railroads which impends. 





To Lower the Cost of Living 


It will not be disputed that Herbert Hoover knows 
as much as anybody else about the production, mar- 
keting and cost of food in the United States. Conse- 
quently, when Mr. Hoover advocates the building of 
dependable highways to encourage greater production 
of food and to make possible the decreased cost of food 
through the operation of the rural motor express, his 
views carry great weight. He is interested only in 
more food at less cost and is free from any charge of 
bias. He speaks for the public and not for any private 
interest. 

We have before remarked that next to winning the 
war the thing most desired by the American people is 
to see the cost of living reduced. Fortunately, re- 
sponsible public officials are now beginning to realize 
that the fault lies partly with the narrow and restricted 
transportation facilities offered by the railroads. It is 
coming to be appreciated that with the development of 
a comprehensive system of national highways, with 
proper local feeders, idle acres will be placed under 
cultivation, intensive farming will be practiced where 
slip-shod farming has been the rule and production of 
food will be greatly increased ; that motor trucks oper- 
ating over these roads will penetrate to loading sta- 
tions accessible to every farmer and will not only haul 
the food to cities but will take it direct to great public 
markets, or direct to the neighborhood grocer, thus 
cutting out several middlemen with their exorbitant 
profits, and their manipulation, hoarding and specula- 
tion in the first essential of life. 

Clearly this plan is in the interest of the producer, 
the consumer and that worthy and useful citizen, the 
small retailer. The only ones to suffer from the de- 
velopment of this plan will be the food speculators 
and the public is not very tender of the feelings and 
welfare of these food cormorants who have subjected 
hundreds of thousands of people to slow starvation, 
and millions of people to penury through extortionate 
food prices. 

Surely, nothing was ever more worthy the best ef- 
forts of the engineer, the contractor and the manufac- 
turer than to work for and on this system of highways 
which will reduce the cost of living. 
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All 1919 Street and Highway Improvement Projects Must 
Be Presented for Approval by December 10, 1918 


By Maurice B. Greenough, Assistant Secretary, National Paving Brick Manufacturers’ Association, Cleveland, Ohio 


A letter of great importance to all interested in highway 
improvement in 1919 was addressed to state highway depart- 
ments on Sept. 21, 1918, by the United States Highways Coun- 
cil. State highway departments are directed therein to secure 
a complete schedule of all projects of road and street construc- 
tion, reconstruction, maintenance and resurfacing in states, 
counties, cities and townships, proposed to be done in 1919; 
projects will be reviewed by state highway departments and 
all approved by them will be transmitted to the United States 
Highways Council for its consideration on or before Dec. 10, 
1918. 

Quick Action is Imperative 

This is tantamount to saying that unless proposed work 
for 1919 is thus assembled for approval. by state departments 
and by the council, it can not proceed next year. The time 
is short; engineers and officials and the public which has an 
interest in any project contemplated, should co-operate freely 
and without delay in order that none may be overlooked or 
fail of the necessary consideration. 

Each state highway department is requested by the council 
to prepare proper forms for transmission to county, city and 
township officials, upon which are to be reported the required 
data. Wherever possible, maps should accompany and be a 
part of the data submitted in order to show the relation of the 
proposed projects to other highways or parts of highways im- 
proved or proposed to be improved. 

Separate schedules are required for construction, recon- 
struction, maintenance and resurfacing, and each of these 
kinds of work must be submitted to the state highway depart- 
ments by each county, city and township. 


A Suggested Form 

In the event that officials may not receive forms and in 
view of the shortness of time, the following is offered to en- 
gineers and officials for their use. The information which will 
be supplied by filling out this form will be comprehensive and 
adequate to meet the situation, although any further data to 
support projects not comprehended herein should be filed in 
addition. 

Projects proposed for 1919 are required to fall within the 
description of Bulletin 1 of the United States Highways Coun- 
cil; approval will be considered for (1) Highways of military 
importance; (2) Highways of national economic importance; 
(3) Unfinished construction which can not be safely postponed 
another year; (4) Highways of local importance of such ur- 
gency as to cause very great hardship if construction is de- 
layed. 

{t is further to be noted that unfinished work must be re- 
ported for approval so that it may be approved and allowed 
to proceed. 

These reports should be placed in the hands of state high- 
way departments at the earliest possible moment in order that 
no 1919 projects may fail through lack of time for adequate 
consideration. 

The Form 
PE is csp ow cnssdaancawsemieewaeew 
I Bi 0,2 os dciraiiena we neae sleGaiieawee 


Proposed highway construction during calendar year 1919. 

Attached hereto is listed the following described (high- 
way) (street) which in the judgment of the constituted au- 
thorities of this (county), (city), (township) is so vitally es- 
sential as to call for (construction), (reconstruction), (main- 
tenance), (resurfacing) during the year 1919. 


This highway is selected for the following reasons: 

1st. Military importance. 

2nd. National economic importance. 

3rd. Unfinished construction which can not be safely post- 
poned another year. 

4th. Local importance of such urgency as to cause very 
great hardship if construction is delayed. 

We pray, therefore, for its approval by the State Highway 
Department and the United States Highways Council. 

(Signature of Officials) 











I. Location of proposed improvement: 
(a) State of 
(b) County 
(c) City or town 
Ca) Meee CE SIPOOt CE PONE occ k cc needeccwcssess 
(e) To be improved from............ Sr rrr 
E> BE isd oe ove cueee miles; 


II. To be improved by: 

(1) Construction. 

(2) Reconstruction. 

(3) Maintenance. 

(4) Resurfacing. 

(Indicate work to be done by cross—X.) 

III. Probable type: 
IV. To be improved by: 

(a) State. ...... (bo) County........ Ci > 7 

(d) Township....... Ce el. 

(f) Federal government 

(If improvement is a joint one, check all who will 

supply funds.) : 


eee reece eee see eee eee eee eee eeeeeeseeese 


ee 


eee ee eee eee eee eee re ee ee eee eeeeeeeeee 


ee | 


V. Estimated cost of proposed improvements: $......... 
(a) To be paid by state, per cent., .... Amt., $ 
(b) To be paid by county, per ct., .... Amt., $ 
(c) To be paid by city, per cent., .... Amt., $ 
(d) To be paid by t’nship, per ct., . Amt., $ 
(e) To be paid by federal government, 
Der Cem... .+... ABE, «... 
(f) To be paid by abutting property 
owners, per cent., ...«. Amt, §.... 
(State above the per cent. or amount, and both if 
possible.) 
VI. Sources of funds for proposed improvements: 
(a) Current taxation, pe re 
(b) Sale of bonds, ph 
(c) From abutting property, fe 


(d) Appropriated from funds in hand, Amt., $...... 
Status of funds: 
(a) On hand or to be on hand from current 
funds, eee 
(b) Bonds voted but not approved by the 
Capital Issues Committee, 
(c) Bonds voted and approved by the Capital 
Issues Committee, 
(d) Bonds not yet voted, ae 
Kinds and amounts of materials required and source: 
CRP Fe sconces wes Local, Shipped, Amt....... 
COP PRM oicscussavns Local, Shipped, Amt....... 
a a a Local, Shipped, Amt....... 
COP TIM ocsnccasess Local, Shipped, Amt....... 


VII. 


VIII. 
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ee ee er Local, Shipped, Amt....... 
Cy Peete verrccswne Local, Shipped, Amt....... 


(Write the kind of materials required above and 
underscore the source.) 

IX. Labor: 
(a) Number of labor-days required, free labor...... 
(b) Number of labor-days required, prison labor.... 

X. Transportation requirements: 
(a) Number of open-top cars required.............. 
(b) Number of box cars required.................- 
(c) Per cent. moving toward the mines............ 

XI. Describe fully the present traffic over the street or 
road. What commodities are being hauled? To what 
extent? What is the nature of vehicles? State the 
importance of the highway or street to the communi- 
ties reached, and the bearing upon national require- 
ments. 

XII. Give any other information supporting this applica- 
tion. e 





The Maintenance of Asphalt Pavements by the Cut 
and Replace Method 


By James W. Routh, Assoc. Mem. Amer. Soc. C. E., Chief En- 
gineer Rochester Bureau of Municipal Research, 
Inc., Rochester, N. Y. 


The method of making repairs to asphalt pavements which 
will be discussed here is that which is generally known as the 
cut and replace method. This method requires the removal of 
defective material and its replacement with fresh; it is in most 
general use. The surface heater method is advantageous in 
leveling up low spots and wavy surfaces where there has been 
little or no actual disintegration of the materials in the sur- 
face. Where disintegration has occurred, however, and where 
there are holes to be filled, the cut and replace method of 
making repairs is believed superior by the writer. In cities 
having a large mileage of asphalt pavements both methods 
can be used with advantage. 

Plant Operation 

Plant control is no less important in repair work than in 
original construction. The same care must be taken in the 
preparation of the materials if satisfactory work is to be 
done. The plant should be equipped so that the several in- 
gredients of the product are proportioned by weight. This is 
not only necessary to obtain a uniform product, but is the 
most satisfactory method of determining the quantity of ma- 
terials placed in the street. (Further reference to the latter 
peint will be made later.) The plant also should be equipped 
so that accurate temperature control of all operations is pos- 
sible. Mechanical devices, such as bucket conveyors for hand- 
ling aggregates (from the cars to the plant, as well as in the 
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plant), and pressure pumps and tanks for the bituminous 
materials (which then can be shipped in tank cars), will be 
found economical aids to plant operation. 

The Mixture 


The kind of mixture used in repair work should not differ 
materially from that used in the original construction of the 
pavement. It is not believed, however, that specifications 
which call for the use of a mixture in repairs identical with 
that used in the original construction are necessary or fair 
to the plant operator. An average mixture should prove satis- 
factory in all cases. And where a stone-filled asphalt wearing 
surface is repaired an all-sand mixture generally will be found 
more satisfactory for making the repairs than a stone-filled 




















VIEWS ILLUSTRATING POINTS IN ASPHALT MAIN- 
TENANCE. 

Left: It is Poor Policy to Leave Low Spots Between 
Patches. All Defective Material Should be Replaced—Right: 
The Vertical Edges of Holes Should be Thoroughly Coated 
with Tar or Pitch. 


mixture, since with the latter it is difficult to obtain tight, 
smooth joints. 
Inspection 

A competent inspector should be placed in charge of each 
asphalt plant in operaticn. Preferably, this man should be 
attached to the staff of the testing laboratory which directs 
the preparation and use of the materials. He should be re- 
quired to check and keep a record of the proportions of in- 
gredients in each batch of materials mixed; to keep a tem- 
perature record of the plant operation and see that each of 
the ingredients oi the product is brought to and maintained 
at the temperature required by the specifications; to make 
periodical sieve analyses to check the grading of the mineral 
aggregate; to observe the uniform quality of the asphaltic ce- 
ment; to take samples for laboratory analysis as directed by 
the testing laboratory; to keep a weight record of the plant 
output, and to see that all loaded vehicles leaving the plant 
are properly covered. The plant inspector also, of course, 
should keep in close touch with the laboratory at all times and 
should promptly report irregularities in the materials or varia- 














SOME POINTS TO OBSERVE IN REPAIRING ASPHALT PAVEMENTS. 
Left: Burning Tar Buckets Not Only Result in Cracked Tar but are a Source of Nuisance as Well—Center: When Rolling is 
Done Too Soon and is Not Continued Long Enough Patches are Soon Cut Up by Traffic—Right: When Two Layers of Surface 
Mixture are Required the Bottom Layer Should be Thoroughly Compressed Before Top Layer is Placed. 








- 























NoveEMBER, 1918. 


tions in the product. He should be required to be on the job 
at all times when the plant is in operation. A convenient 
form for the plant inspector’s records and reports in shown 
herewith. 
Equipment Required 

In addition to the asphalt plant, the cut and replace method 
of making repairs requires the following equipment: motor 
trucks or wagons for transporting the materials from plant 
to street; cutting tools and picks for cutting out and removing 








VIEWS ILLUSTRATING WRONG AND RIGHT METHODS 
OF HOLDING ASPHALT CUTTING TOOLS. 
Left: Wrong Method Results in ‘“‘Overcut’’ Edges. Right: 
Right Method Results in Slightly ‘‘Undercut’” Edges. 


defective spots in pavements; brooms and shovels for cleaning 
out the cut holes; shovels for handling the hot asphaltic ma- 
terials; long tined rakes for pulling over and shaping the ma- 
terials in the holes; smoothing irons and hand tamps; tar 
buckets; means for heating tools and tar buckets, and self- 
propelled and hand rollers for use in compressing and fin- 
ishing the patches. This equipment is so well standardized as 
to require no comment. 


Work on the Street 
For ordinary contract work, where the repair gang is di- 
vided into two parts, the cutters and the hot gang, it is be- 
lieved necessary that there be two street inspectors with each 
gang. The duty of one man should be to mark out the work in 
advance and to supervise the work of the cutters. The other 
man should be in charge of the hot gang, to keep track of 
temperatures and the placing and rolling of the materials. 
Temperature 
The asphaltic materials should be hauled to the street in 
covered vehicles regardless of the season of the year or tem- 
perature of the air. The covering of the materials in transit 
is necessary to prevent irregularities in cooling as well as ex- 
cessive cooling. Immediately on delivery at the street the in- 
spector should take the temperature and make certain that it 
falls within the specified limits. 
Marking 
In making repairs on a street it is best to remove all de- 
fective spots and to make all oi the repairs necessary at one 
and the same time. The inspector responsible for marking out 
the work should go carefully over the street in advance of the 
cutting gang and should mark out each area to be replaced, 
using red or white lumber crayon (inserted in the end of a 
3-ft. marking cane) for the purpose. In marking out patches 
a line should be drawn around spots to be removed and far 
enough back to insure that all defective material will be cut 


dency of the workmen to allow tar buckets to catch fire and 
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out. The use of curved lines and irregular patches should be 
avoided. As much as possible, patches should be rectangular 
or circular in shape, as these simple outlines make for better 
jointing and easier cutting, and aid in obtaining uniform den- 
sity within the patch. 


Cutting 

If it were possible, it would be well to prohibit the use of 
picks in removing defective material. The tendency of all 
cutters appears to be to pry up first and then cut off. This un- 
avoidably results in,loosening the surrounding surface from 
the binder or base. Great care should be taken in this mat- 
ter, and the cutters should be required actually to cut through 
the material to be removed before picks are used to pry it out. 
(The cutting tools should be kept sharp and an adequate 
supply of extra tools should be required to be kept on the job). 
After the material is cut through, picks may be used, but the 
prying should be toward the inside and not toward the outside 
of the patch. 

If smooth, tight joints are to be obtained, it is important 
that the edges of patches be cut as nearly vertical as possible. 
The ordinary tendency is to overcut the edges, which allows 
the fresh material to shove out of the patch and overrun the 
original surface. In order to avoid this, cutters should be in- 
structed to undercut slightly the edges, since an edge sloping 
in this direction is preferable to one sloping in the opposite 
direction, for binding new material to the old. The right and 
wrong way of using the cutting tools is illustrated in the ac- 
companying photographs. 

Preparing the Hole 

After the material has been cut out and the large pieces 
removed from the area to be repaired, the hole should be thor- 
oughly swept out with a broom and all loose dirt and water 
removed therefrom. If there is much variation in, the depth 
of the patch, due to small sections of the binder course re- 
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Load No. 1801 


Asphalt weighed at plant of 









































DATE BATCH NOS. BATCH WEIGHT | LOAD WEIGHT 

To be delivered on St. 
— ee 
Received and dumped on CS 


_ Street Insp. 





LOAD TICKET FOR CHECKING DELIVERY OF PAV- 
ING MIXTURE, DEPARTMENT OF PUBLIC WORKS, 
ROCHESTER, N. Y. 

A White Copy of This Form is Given by the Plant In- 
spector to the Driver, who has it Countersigned by the Street 
Inspector and Turns it Over to his Superintendent. A Yel- 
low Carbon Copy is Returned to Headquarters by the Plant 
Inspector. 


maining attached to the concrete base, these high points 
should be removed, since better results are obtained if a uni- 
form depth of new materials can be obtained. After the hole 
has been cleaned out, all vertical edges should be thoroughly 
painted with hot asphaltic pitch. This does not mean a hasty 
smearing of some pitch along the upper edge of the vertical 
surface, but a careful systematic painting of the entire con- 
tact surface. This is a detail frequently slighted. Thorough 
painting is necessary for proper binding of old and new ma- 
terials and watertight joints. 

A frequent source of trouble in repair work is the ten- 
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burn and then to use the burned tar or pitch for painting 
vertical contact surfaces. Of course, such material has lost 
its waterproofing and cementing value and is harmful rather 
than beneficial. All burned material should be thrown out 
and not allowed to be used. 
Placing Hot Material 

After the hole has been properly prepared the hot surface 
material should be shoveled into it with hot shovels. It should 
be noted that in no case should asphaltic materials be allowed 
to be dumped from the wagon or truck into, or even partially 
into a hole to be filled, as this results in uneven compaction 
of the materials in the hole and consequent rapid deteriora- 
tion under traffic. All materials should be dumped apart from 
the holes in which they are to be placed and shoveled into 
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and consequently break down rapidly as well as make rough 
pavements. Those which are lower than the surrounding 
street surface also make rough pavements and have the addi- 
tional disadvantage of holding water, which causes rapid dis- 
integration of asphaltic materials. Judgment based on experi- 
ence is the only guide to obtaining proper thickness of patches 
in repair work. The degree of compressibility varies with 
the character of the materials. 
Rolling 

If satisfactory results are to follow, it is important that 
the materials in the patches be neither too hot nor too cold 
when rolling is begun. If the materials are too cold, cracking 
will result. If they are too hot, shoving will result and the 
rolling probably will not be continued until the materials are 
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Plant of Inspector Date 
Kettle Mixture 
____ Kind or Brand Kettle No.2 | Kettle No. 2 Kettle No. 3 | Kettle No. 4 
Asphalt Flux. Asph. | Flux Asph. | Flux Asph.| Flux] per, JASPA: [FLUX Ipen. 
lds. | lbs. sis lds. | lbs. oun lbs. | lbs. lbs. jlbs. 
Tests 
Batch 200 100 80 50 40 30 | 20 10 
No Time ; 
Pasa! Pass |Held Pass|Held|Pass|Helad [Pass a Pass/ Hela 





HEADINGS IN RECORD FORM FOR ASPHALT PLANT 
OPERATION, DEPARTMENT OF PUBLIC WORKS, ROCH- 
ESTER, NEW YORK. 


place by hand. Long-tined rakes then should be used to pull 
over, mix up and even up the materials in the hole. Thorough 
raking is essential. When this has been done, a hot hand tamp 
should be used to smooth around the edges of the hole before 
the roller is put in operation. 

Tamping 

Some skill is necessary in the operation of these tamps, and 
care should be taken that they become neither too hot nor 
too cold. If too hot, the tamps are liable to burn the as- 
phaltic materials; and if too cold it is difficult to operate them 
without shoving and tearing the skin surface. The properly 
heated tamp should be dropped on the hot material at a dis- 
tance of about one in. from the edge of the old surface. The 
tamp then should be slid over the material onto the old sur- 
face, drawing the fresh hot material tight against the joint. 
The operation should be continuous, and the hot tamp should 
never be allowed to stand on the new patch, as it is likely to 
burn the materials. 

Filling the Hole 

When the depth of a hole to be filled is more than 3 ins., it 
should not be filled in a single operation, because excessive 
thickness of bituminous materials generally results in shoving 
under traffic. In such cases it is best to fill the lower part of 
the hole with binder. If the total quantity of binder needed at 
one time, however, is small, it may be omitted and the surface 
mixture placed in two separate layers. The lower layer should 
be of such thickness as to leave not more than a depth of 2 ins. 
for the upper layer. Before the upper layer is placed the lower 
layer should be thoroughly compacted by hand tamping. 

It is important that the finished surface of the patch con- 
form as near as possible to the grade and contour of the re- 
maining street surface. Patches which are higher than the 
surrounding pavement receive more than their share of traffic 
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thoroughly compacted and cooled sufficiently to bear traffic 
without harm. New patches cut up by vehicular traffic of one 
kind or another are frequently to be seen and usually resuli 
from insufficient rolling or the rolling of materials which are 
too hot. Thorough rolling should be insisted upon. It is be- 
lieved that if proper precautions are observed as to tempera- 
ture and thoroughness of rolling, a street which has been re- 
paired may be thrown open to traffic as soon as the rolling is 
completed. During the course of repairs, however, the street 
should be completely closed off from traffic; better, quicker 
and more economical work will result under these conditions. 
It is not sufficient merely to place logs of wood alongside of 
the patches after the materials have been placed in them. On 
heavy traffic streets the entire street, or half of it at least, 
should be completely closed off from traffic for a block at a 
time until the work has been finished. 

The rolling should be done preferably with two rollers of 
different weights. The first rolling should be done with a 
roller weighing about three tons, and in such case the final 
compression may be made with a roller weighing as much as 
eight tons. Good results can be obtained also by use of a 
single roller weighing about five tons. 
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Basis of Payment 

In general, there are two bases for payments to contractors 
for asphalt repair work. One basis is the superficial area of 
patch work actually done, which is determined by measuring 
up the patches before or after completion. If the measure- 
ments are taken before the patches are completed the best time 
is after the cutting has been completed and immediately before 
the hot materials are placed in the patches. If measurements 
are made later it is necessary that they be taken before traffic 
has obliterated the outlines of the patches. 


Street Maintenance 
Street 
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FORM OF FILE CARD FOR CHRONOLOGICAL INDEX 
RECORD OF REPAIRS MADE TO IMPROVED STREETS. 


This basis of payment is not believed to be satisfactory. It 
entails an unnecessary amount of work, both in the field tak- 
ing measurements and in the office computing the areas, and 
also results in continual disputes between the contractor and 
the engineer. It is believed that a fairer basis of payment 
is the weight of materials actually used. This can be deter- 
mined, as intimated in the foregoing, from the records of the 
plant inspector, who should be required to keep not only batch 
weights, but a record of load weights sent out from the plant. 
(If it is desired to estimate the yardage of work done, it is pos- 
sible to determine the average weight per cu. ft. and per sq. 
yd. of any depth of asphaltic materials.) 

System of Checking Loads 

A system of checking up loads which has been tried out 
with some success is as follows: The plant inspector has a 
pad of tickets on which are recorded in duplicate the load 
weight and the designation of the load, as well as the serial 
number of the ticket. One copy is given to the driver of the 
wagon or truck, and the second is retained by the inspector 
at the plant to be sent in to headquarters with his reports. 
The driver presents his ticket to the inspector on the street 
where he delivers the materials and this inspector counter- 
signs it as received. The driver’s ticket then is collected by 
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Where it has been tried out it has met with the approval 
alike of the municipal officers and the contractors. 


Importance of a Work Program 


In street maintenance work, as in any work of magnitude, 
a well devised work program is essential for best results. It 
should be made legally possible for the officer responsible for 
street maintenance to order streets resurfaced when the period 
of economic repairing ends. This end point would have to be 
determined from carefully kept records of the annual cost of 
repairs and would be reached when this annual cost of re- 
pairs capitalized equaled the cost of resurfacing. Such deter- 


Street Maintenance 
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This Record is a Valuable Aid in Determining when Resur- 
facing Becomes Economical. 


mination, of course, would have value only if all work neces- 
sary to maintain the pavements in first class condition were 
done each year. 

The engineer in charge of street maintenance should make 
a careful inspection of all pavements in his care at least twice 
each year. At the end of the repair season inspection should 
disclose the approximate amount of work to be done next sea- 
son, as well as the general condition of the pavements. The 
latter information is necessary both as a check on the work 
done, and to plan the rate at which the work must progress 
during the next season in order that it may be completed. 
An early spring inspection is necessary in order so to route 
the work as to repair first those pavements in greatest need of 
it. This inspection also would give information necessary ts 
complete the season’s work program and to determine finally 
from actual physical conditions the quantity of work to be | 
done and the streets to be resurfaced instead of repaired. 

A work program for street repairs means more than this, 
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HEADINGS IN PLANT RECORD OF BATCHES OF ASPHALT PAVEMENT MIXTURE TURNED OUT DAILY, ROCHESTER, 
NEW YORK. 
This Record is Used in Checking up Load Tickets Before Making Payments to Contractors. 


the superintendent of the contractor and is used as a claim 
for payment for the weight of materials delivered. These 
tickets, of course, are checked up by the municipality with the 
copy retained by the plant inspector. 


Payment According to Weight 
The payment for work done according to weight of ma- 
terials used does away with any argument with the contractor 
as to the fairness of measurements taken on the street and 
tends to eliminate the possibility of collusion between in- 
spectors and contractors in the taking of measurements. 


however. There should be prepared in advance of the season 
a complete schedule of streets to be repaired and the order in 
which the work should be done. It should also be possible to 
route the work and estimate the rate of progress so that all of 
it will be done within the season and so that the approximate 
time at which work will be done on any street may be known. 
Such schedules, as well as quantity estimates of materials re- 
quired, are necessary whether the work is done by contract or 
day labor. In the first case they form a basis for ost esti- 
mates in awarding the contract as well as affording means for 
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checking up progress from time to time and eliminating un- 
necessary shifting of working forces. When the work is done 
by the city with its own plant and forces, such schedules are 
even more important because, in addition to the factors men- 
tioned for contract work, it then is necessary to arrange for 
the delivery of materials as required. 





Senator Chamberlain Encourages Workers for Real 
Highway Transportation to Continue Their Efforts 


In addressing the regional chairmen of the Highways 
Transport Committee of the Council of National Defense at 
Washington on Sept. 18, 1918, United States Senator George 
F. Chamberlain spoke in part as follows: 

“IT congratulate you on the effort you are making to give 
the subject a national aspect. It is one that every community 
however small is interested in. It appeals to every state, to 
every county and to every lesser sub-division, but it is diffi- 
cult for individual communities and even for the states, acting 
individually, to accomplish much along the lines you are now 
working upon without national aid and co-operation. I think 
I can safely say that the strict doctrine of state rights is not 
contended for as it used to be, and federal co-operation and 
aid are appealed for purposes undreamed of in the days gone 
by, and in my opinion it is safe to appeal to the federal gov- 
ernment and to ask its aid and co-operation in the great enter- 
prise you are entering upon. 

“T have always been interested in the subject of transporta- 
tion from every angle and I have attended with interest and 
pleasure and have addressed many of the congresses which 
have met here and elsewhere to further river and harbor im- 
provements, which, like the public highways, are to be utilized 
for relieving rail congestion. There are many rivers, many 
streams and many facilities that might be utilized to relieve 
this congestion and to which the attention of the people is 
now being directed more generally than ever before. 

Everybody Interested in Highway Transportation 

“The subject of the utilization of the highways of the coun- 
try is, or ought to be, near to the heart of everybody and 
there is no reason why you should not find active co-operation 
everywhere in your effort to develop this system of transporta- 
tion of state and interstate purposes. That the railroads are 
congested goes without saying, due to the fact of the leck of 
terminal facilities, as well as to the fact that the business of 
the country has been very largely increased in the past four 
years since the beginning of the war and it is likely to further 
increase in the days that are to come. 

“There is an additional factor that enters into railroad con- 
gestion and that is due largely to the fact that careless busi- 
ness methods have been applied. To illustrate what I mean 
we will take the railroad systems between the Atlantic and 
Pacific. They are few in comparison with the need of the 
country and we find these roads carrying lumber from the 
far west along navigable streams to eastern shipyards for the 
building of ships. Why not build the ships where the lumber 
is cut and put them afloat there, thus relieving the rail trans- 
portation to a very large extent. Other illustrations might be 
given to prove that we are engaged in carrying coals to New- 
eastle, taking the raw material from its natural habitat to 
be developed at some distant point where the work cannot be 
so well done or at least cannot be done so cheaply as where 
the raw material is found. 

“Now these are indications of bad management somewhere 
and it is hoped that they may be corrected as soon as it is pos- 
sible to do so. May I be permitted to say that in my opinion 
you gentlemen are proposing a plan which will greatly relieve 
the situation. That plan is sure to be adopted, the country 
will demand it as soon as they fully understand your purposes 
and the course you are outlining will add immensely to the 
wealth of every community. It adds to the value of the land 
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as well as to the product, bringing the producer and the con- 
sumer into immediate touch and contact and will enable the 
farmer to market his products at his own door at greatly en- 
hanced prices. 

“We are just beginning to realize the uses to which the 
highways of the country may be utilized to aid in the great 
work of motor transportation. The war has compelled a re- 
sort to it, and I believe that congress may be induced to aid 
the movement by. large appropriations to be spent in co- 
operation with the states and by placing these highways used 
for interstate purposes under the control of a federal agency 
with power to prescribe rates and unify the licensing system 
so that no handicap will be placed upon the utilization of 
those highways by conflicting laws of the several states. 

“You have but to present the matter as forcefully as I am 
sure you can to your representatives in congress and I predict 
that good results will flow from your efforts.” 





Mayor Davis, of Cleveland, Drafts $20,000,000 Public 
Works Construction Program in Pre- 
paring for Peace 


The most elaborate public improvement construction pro- 
gram in the history of Cleveland, Ohio, to begin as scon as 
the war is over, was recently proposed by Mayor Davis of 
that city as a sure and legitimate means of guaranteeing im- 
mediate employment to all returning Cleveland soldiers and 
sailors, as well as those industrial workers temporarily en- 
gaged in the production of munitions of war, irrespective of 
industrial conditions which may prevail during the readjust- 
ment period following the restoration of peace. 

In announcing this purpose recently the mayor stated he had 
already outlined a general plan for a wide post-war scheme of 
construction of public improvements, which, if approved by 
the city, would practically solve for the community the prob- 
lem of the soldiers’ return to civilian occupations. 

Incidentally, he pointed out, it would be a means of get- 
ting for Cleveland urgently needed public improvements 
which would be of inestimable value to the population as a 
whole, and to the city’s industries. 

Not only by the actual work of construction, but also from 
the benefits issuing from the completed projects themselves, 
the city prosperity would be given an enormous impetus, he 
rightly believes. 

Projected Improvements Would Cost $20,000,000 

To get the improvements advocated by Mayor Davis well 
tnder way, would mean an expenditure of approximately $20,- 
000,000. He stated his intention of submitting the entire 
scheme in the form of bond issues to the voters for their ap- 
proval as soon as the plan can be shaped into definite form. 

The estimate of $20,000,000, he said, would not include 
the contemplated construction of a subway or other rapid 
transit system, the financing of which under state law would 
be taken care of by levy of a special tax, instead of a bond 
issue. 

Preliminary estimates of this undertaking, which is also 
to be carried out immediately after the war, have placed its 
approximate cost at about $10,000,000. 

Many Projects Involved 

“Our first step will be to get all details of the proposed 
scheme completely worked out and to have its features, so 
far as they come within that body’s jurisdiction, approved 
by the city planning commission,” explained the mayor. 
“Legisislation will then be offered in city council, to authorize 
its submission to the voters. 

“As the plan involves scores of projects entering into the 
activities of all departments of the city government, we shall 
urge that the presentation of them to the people at the polls 
shall be made in such a way that they may reject any part 
of them, and still approve the general scheme. 
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“The many kinds of improvements proposed would re- 
quire practically all the services for which the returning sol- 
diers are specially fitted.” 

$13,000,000 Water and Light Improvements 

Over one-half of the estimated cost would go in the de- 
partment of public utilities where the proposed improvements 
result in a vast increase in the revenue from water rents and 
electric light and power charges. 

In the water department plan alone, it is proposed to con- 
struct a water reservoir in Brooklyn, an East Side filtration 
plant, a new East Side pumping station, and install new 
mains, at a cost of about $10,000,000. 

For the division of light and heat, the plan calls for $3,- 
000,000 worth of extension work, which, according to estimate, 
would increase the department’s annual revenue nearly $1,- 
500,000. 

This would cover extension of the 3-ct. light zone to new 
territories, including the West Side generally and that part 
of the East Side south of Euclid avenue, between East 40th 
and East 105th streets. 

Principal improvements contemplated in the department 
of parks and public property include a new bath house at 
Gordon park, which is to cost about $300,000; construction of a 
recreation pier at the same place, and erection of a farmers’ 
wholesale market and warehouse, with railroad terminal fa- 
cilities, to be used by farmers, commission merchants, mar- 
ket gardeners and other distributors of farm produce. The 
approximate cost of this would be $750,000. 

Construction of a new market, to take the place of the pres- 
ent Central market, is proposed, as well as a vegetable and 
fruit market opposite the West Side market house. Several 
public bath houses in various parts of the city and swimming 
pools at Woodland Hills and Brookside parks are also recom- 
mended. 

Other projects include improvement of Doan brook, which 
runs through Wade, Rockefeller and Gordon parks; boat 
houses, a new dance hall at Edgewater park, a golf club house 
at Highland park, and the establishment of a city park at old 
White City, on Lake Shore boulevard. 


Hundreds of Miles of Paving and Sewers 

Under the public service department, hundreds of miles of 
paving and sewering are to be done, but it is pointed out that 
bond issues to cover practically all of this work have already 
been approved by the voters. This work, it is declared, will go 
forward at the end of the war at all events. 

Construction of new traffic lanes on the East and West 
Sides, to relieve congestion on the present thoroughfares, is 
particularly urged. Among such projects are extension of 
Hough Avenue northeast, as far as East Ninth Street; further 
extension of Carnegie Avenue, southeast, now being carried to 
East One Hundredth Street, to connect it with East One Hun- 
dred and Seventh Street and the boulevard system, and con- 
tinuation of the same thoroughfare west of East Twenty- 
second Street, to connect with East Ninth Street; also the wid- 
ening of East Seventy-ninth and East Thirtieth Streets. 

Because of rapid expansion of the city, establishment of 
garbage collection substations in various sections are declared 
necessary. 

Another improvement which administration officials hope 
the United States government may permit to be started soon 
after the end of the war is the straightening of the Cuyahoga 
river, which in itself will furnish employment to thousands 
of men. 

The Housing Pyojects 

In the public welfare department, the plans are for doub- 
ling the capacity of City Hospital and‘of the tuberculosis sani- 
torium at Warrensville, and for construction of fireproof build- 
ings for the children’s tuberculosis division, and the girls’ 
home at the city farm. 

A permanent building program is proposed for the Hudson 
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boys’ farm. It is pointed out that the “cottage plan” for way- 
ward boys, now in operation with the idea of creating a home- 
like atmosphere for the boys, is now considered impractical 
by the best authorities. 

To replace the present eight cottages, housing 150 boys, 
larger fireproof structures should be erected at rate of one 
each year, it is recommended. 

Remodeling and enlargement of the correction farm build- 
ings is suggested to allow segregation of prisoners. 

Civic Centers 

Construction of civic centers in Cleveland is another recom- 
mendation. In these centers, it is suggested, various city acti- 
vities, such as police stations, comfort stations, fire engine 
houses, babies’ dispensaries, district physicians’ office might be 
jointly housed. 

For the fire and police departments the improvement pro- 
gram provides for construction of three new engine houses in 
Nottingham, and at East One Hundred and Thirty-first Street, 
between Miles Avenue and Kinsman Road southeast, and 
Denison Avenue southwest, and West Sixty-fifth Street, and 
new police stations in Corlett and at Denison and Lorain 
Avenues; also for rebuilding and enlarging eight of the pres- 
ent station houses. 

All these recommendations are on the basis of reports sub- 
mitted to Mayor Davis by Public Utilities Director Farrell, 
Parks and Public Property Director Waite, Public Service Di- 
rector Bernstein, Public Welfare Director Beman and Public 
Safety Director Sprosty. 





Regulations Pertaining to Pipes, Tanks and Accesso- 
ries Issued by War Industries Board 


A meeting of the Building Materials Section of the War 
Industries Board was held Sept. 27, 1918, Council of National 
Defense Building, at which there were present representatives 
cf the Army, the Navy, the U. S. Housing Corporation, the 
Supervising Architect’s Office (Treasury Department), the U. 
S. Railroad Administration, and.representatives of the Direc- 
tor of Steel, and the Priorities and Conservation Divisions 
of the War Industries Board. 

Final consideration was given to regulations promulgated 
on Sept. 18, by which there will be effected a saving of up- 
wards of 40,000 tons of pig iron. After thorough considera- 
tion, the following was unanimously adopted: : 

Whereas, the immediate vital requirements of the war pro- 
gram necessitate the rigid conservation of iron and steel, 
therefore 

Be it Resolved that the following regulations pertaining to 
pipes, tanks and accessories be unanimously adopted by the 
Building Materials Section of the War Industries Board for 
immediate application: 

The Regulations 

1. Nothing larger than 4-in. diameter nor heavier than 
standard plain cast iron soil pipe is to be used for vertical 
stacks above ground; the full size stack to be carried through 
the roof. Portland cement, concrete or vitrified clay pipe 
shall be used for horizontal lines under ground. 

2. There shall be no back vents used. 

3. No house traps or fresh air vents shall be used. 

4. Water service pipes shall be of %-in. galvanized 
wrought steel or iron for single houses and of proportionately 
larger size for larger buildings. 

5. No patterns for soil pipe and fittings other than those 
listed in the schedule of the Conservation Section of the War 
Industries Board shall be used. 

6. The installation of gas piping in houses will not be 
permitted where electricity is available for lighting purposes. 
This will not prohibit the installation of gas piping for heat- 
ing and cooking purposes where the extreme extension of 
the distribution mains to the houses is less than 1,000 ft. 
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7. No system of gas mains shall be installed in any 
project requiring an extension of more than 1,000 ft. from 
the existing source of supply without the special approval 
of the War Industries Board. 

8. No metal pipe shall be used for water mains without 
special permission of the War Industries Board. This does 
not apply to pipe lines carrying pressures of more than 
100 Ibs. 

9. The number of fire hydrants shall be reduced to the 
absolute minimum necessary for adequate fire protection. 

10. All water supply tanks shall be of other material 
than metal. 

11. Culvert pipes shall be of reinforced concrete, burned 
clay, or other material than metal. 

12. Cellar floor drainage shall be restricted to the use 
of underground drains which may be turned up to the floor 
level and finished with a screw plug connection. 

The above regulations shall not preclude the use of exist- 
ing manufactured stocks provided the metal cannot be util- 
ized for more essential war purposes. 

The foregoing regulations shall, with all other conditions 
therein stated, apply to all construction, municipal ordinances, 
codes and regulations to the contrary notwithstanding, and 
no departure shall be made therefrom except where the size 
of type of the structure make the same necessary in which 
case special application shall be made to and the approval 
of the Building Materials Section of the War Industries 


Board, first obtained. 





Concreting Pavement Base in Buffalo, N. Y. 
By Geo. F. Fisk, Assistant Engineer in Charge of Pavement 
Construction, Department of Public Works, Buffalo, N. Y. 


All the concrete for pavement foundations in Buffalo is 
mixed in mechanical mixers. 

First Method of Handling Materials 

In one method of handling materials the material is placed 
at one side of the street at the rate of about 1 cu. yd. of ma- 
terial per 5% sq. yds. of surface to be concreted. It is then 
clammed into a storage bin; then from storage bin, by means 
of slide doors, it runs into measuring bins and thence by an- 
other set of slide doors it runs directly over an apron into 
hopper of mixer. 

The whole operation requires 22 men, as follows: 2 fine 
graders, 4 concrete graders behind mixer, 4 cement men 
(2 unloading, 1 wheeling, 1 dumping cement into hopper), 
4 men on clam, 2 men on apron, 1 man operating slide 
doors, 1 man on bucket boom, 2 engineers, 1 fireman, 1 
foreman. This gang will lay about 1,200 sq. yds. of con- 
crete 6 ins. thick per day, giving each batch (12 cu. ft.) 14 
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revolutions of drum at 24 r. p. m., at a labor cost of about 
12 cts. per sq. yd. 
Second Method of Handling Materials 

The material is placed along the street at intervals of about 
1,000 ft., or when possible every other cross street, where the 
storage bin, measuring box and mixer are set up. The ma- 
terial is clammed into storage bin, from which it runs into a 
measuring box holding just one batch (8 or 10 cu. ft.). The 
box is dumped directly into hopper or mixer, mixed for 14 to 
18 revolutions of drum at 24 r. p. m., and then dumped into 
cars, two batches per car. It is then drawn (2 cars at a time) 
by horse power (1 horse) over a track laid on sub-grade to the 
point where it is to be deposited. This outfit requires 15 men 
and 2 boys as follows: 2 men on fine grade, 4 concrete grad- 
ers and car dumpers on concrete, 4 cement men, 1 man on 
mixer acting as engineer and bucket man, 1 man on meas- 
uring box, 1 fireman, 1 engineer, 1 foreman, 2 boys driving 
horses. This gang will lay between 500 and 700 sq. yds. 
per day,.depending on distance concrete has to be handled, 
at a labor cost of about 13 cts. per sq. yd. 

We try to get at least 14 revolutions of the drum, the 
r. p. m. not exceeding 24. We do not measure the amount 
of water used, insisting only upon a quaking consistency 
after the materials are mixed.—From a paper before the Amer- 
ican Society for Municipal Improvements. 





Highway Development as Important as Railroad and 
Waterway Development 

By Hon. William C. Redfield, Secretary of Commerce, Address- 

ing the Regional Chairmen of the Highways Transport 

Committee, Council of National Defense, Sept. 19, 1918 

The largest number of railroad tracks paralleling any nav- 
igable stream follows today the line of the Hudson. There 
are six much of the way—four tracks on one side and two on 
the other. I am going to make that historical line of water 
and rail transportation the basis for a little study with you, 
to see what the normal development of transportation is, and 
whether, as I believe, the particular form that concerns you 
is a natural outgrowth of all that has gone-before. If it is 
so it is here to stay. If in the process of transportation evo- 
lution we have reached the normal use of the highway, to- 
gether with the waterway and the railway, then you are doing 
a constructive work for your country. But if that work is 
not normal, if you are trying to impose upon the body politic 
something strange and artificial, then your work will, and 
ought to, fail. 

Must Link Up Railways, Waterways and Highways 

The transportation system of the United States is not a 

unity. It cannot be run on what we may call unitarian lines. 

















VIEWS ILLUSTRATING THE HANDLING OF CONCRETING MATERIALS FOR PAVEMENT BASE, BUFFALO, N. Y. 


Left: 


Material Placed at Side of Street at Rate of 1 Cu. Yd. per 5% Sq. Yds. to be Concreted. 


Right: Material Placed Along 


Street at About 1,000 Ft. Intervals. 
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It is a trinity, and has to be run on trinitarian lines. You 


must link up railways and waterways and highways to get a 
perfect transportation system; for this country. If there were 
no railroads we would have little transportation. If there 
were no waterways there would be insufficient transportation. 
If we had an abundance of railways and waterways and lacked 
the use of highways, we should have imperfect transportation. 
We should fail to bring it to every man’s door, and it must 
be brought to every man’s door to be perfect. 


The early transportation in the Hudson river valley was 
by sloop. The history of the river is full of the traditions 
from the old sloop days when it was sometimes five and some- 
times nine days from New York to Albany by water. The 
river was just as navigable then as it is now; the difference 
lies-in the tool that was used. Now in that use of the fit tool 
for the route lies the whole truth in transportation, and yet 
so far as I know the full bearing of the application of the tool 
to the job is almost new to our discussions of the several 
phases of transportation. In due time comes Robert Fulton 
and the Clermont begins to flap-flap her weary 36 hours from 
New York to Albany. A new tool but the same route. In 
time she passed into a more modern type. The steamboat de- 
veloped, and came the canal with its mule power. How strange 
it seems in these days to think of mule power ever having 
been considered. Yet I have in my possession a letter to the 
constructing engineer of the Erie railroad urging that it 
should be operated by horses between New York and Buffalo 
and giving ten very excellent reasons why horses were far 
better than steam locomotives could be. It took a lot of argu- 
ment to keep the horses off the Erie railroad. 


Motor Trucks Develop Highway Transportation 


Came the steam locomotive. Now the rail was not new 
any more than the river was new. The railroad or tramway 
in England is far back, earlier than the railroad in America. 
There were tracks laid many years before anybody thought 
of a locomotive engine. The invention lies not in the rail- 
way, but in the tool put upon it. Again the principle of the 
tool to the job. Also a new principle that the way, whether 
it was waterway or railway or highway must adapt itself also 
to the most effective kind of tool that could be put upon it. 
‘You could apply it but partially to the river. When canals 
came along later, it became apparent that you must not only 
have the best tool for your waterway, but must suit the latter 
also to the tool. We understand this about railways; we have 
not been so clear about it as to waterways and highways. 


It is within two years that the governor of a great state 
has suggested to me that the use of large motor trucks be 
forbidden because they destroyed highways. I ask vou if 
you will warrant the removal of locomotive engines because 
they are made 100 tons heavier and would break the light 
rail made 40 years ago. The problem is a duplex one. 
The best tool must be had for the job and the opportunity 
must be provided for the tool to do its work. 


So the railway came along and since the mechanical en- 
gine fitted so perfectly into the American temperament and 
the national need, the railway and the tool for the railway 
developed together side by side. Still with the coming of the 
railroad we thought of transportation as a unity. Highways 
did not amount to very much. Men went by horseback often 
because they had to, not always because they wanted to. And 
after the railroad came, the waterway was all but destroyed, 
because we thought of transportation as a unity of railroads. 
Up to a very few years ago, all of us who are not far-seeing 
would have thought of public transportation as meaning es- 
sentially the railroads. Yet so rapidly in the last five years 
has the law of transportation been developed that it is a 
little bit difficult for us to keep up with the rush of this move- 
ment. 
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Internal Combustion Engines Rejuvenate Waterway and 
Highway Transportation 


There came into the world a new tool: The internal com- 
bustion engine, destined to work almost as great a change in 
the human life as the steam engine in its time, making pos- 
sible a tool for the waterway that the waterway had never 
had before, making it possible to use for the highway what 
the highway had never had _ before, making  neces- 
sary the alteration of the highway to suit the new 
tool built for it. It has never’ been true until 
now and it has just now become true that the waterway and 
highway have been, as regards the tools for their use, on a 
technical and scientific level with the railway. The Govern- 
ment is just putting in operation this month the first great 
barges for the Mississippi river, intended to carry ore south 
and coal north, made possible because of internal combustion 
engines. The tool has come, the internal combustion engine 
is altering the face of the marine world, so that we do not 
really need but 6 ft. of water in the northern Mississippi to 
carry 1,800 tons of ore in one boat. We look upon the de- 
velopment of the New York state barge canal with a certainty 
of its profitable use for the nation, for with a 12-ft. draft we 
know we can carry 2,500 tons in any vessel constructed for 
the purpose, driven by internal combustion engines. The 
tool for the job and the way made ready for the tool. 

I go into my shop to put up a hammer. What is the es- 
sential feature of my hammer’s operation? The foundation. 
It may be the most powerful hammer made, but unless given 
a sufficient sub-structure, it can only be destructive. So for 
the waterway, so for the highway. You may have the most 
perfect equipment for their use, but the instrument must 
work in a proper environment. So the waterway then, the 
last few years, in fact very, very recently, has come rapidly 
into its own. It is within 18 months, gentlemen, that I stood 
upon the first load of ore going south on the Mississippi river 
and saw it enter the port of St. Louis. It was only yesterday 
that I sent to the Senate my formal report, urging Govern- 
ment ownership and operation of all the northern coastal 
canals from North Carolina to New England, with the cer- 
tainty that adequate and efficient vessels could be provided 
for their use. ft 

Three Forms of Transportation Supplement Each Other 

Now these three ways of transporting developed to their 
full, are not hostile to each other. In the days of our ig- 


norance we thought they were. In other times the railroad 


bought canals to suppress them. But we have learned a larger 
outlook now and the congestion so recently as a year ago 
taught us that there are certain kinds of goods, certain types 
of transportation, that the railways of this- country cannot 
afford to do. Certain great items of bulk freight, they must 
always carry. We should starve for steel if we had to depend 
upon our railroads to bring the ores from Minnesota to Pitts- 
burgh, and the Northwest would be in a hard case if we had 
always to send coal to them by rail from the region of the 
East. We are learning that there is a differentiation in trans- 
portation. So these two enemies of the past are likely to 
operate as friends today. It is not a chance thing that the 
internal waterways of the country are at this time being 
operated by the Railroad Administration. It means an ad- 
vance in thought. 

I told the Director General of Railways that two-thirds 
of the job was fairly well in hand but that he had left out 
one-third, and that I thought he would not get his unity 
complete until he made it a trinity by taking in the high- 
ways. I told him that the highways as a transportation sys- 
tem and their development both as to roads and as to means 
of using the roads were quite as essential to the country as 
the other two. In reply he suggested that it was a larger 
job than he himself could undertake, with the railroads and 
the waterways on his hands, and asked me if I would not 
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do it. To my regret I was obliged to refuse. The law does 
not give me authority. I should have been glad if I could 
have had more of a part in it, because given your perfected 
railroad, and I speak as a friend of the railroad and as a 
friend of the waterway which I think is also coming into its 
own, I am convinced that neither will reach its normal place 
as a servant of the people unless linked up with motor truck 
routes. 

Motor Trucks Feeding Steamboat and Railway Lines 

There is a steamboat line running from New Haven to 
New York. At New Haven, lines of motor trucks radiate out 
in several directions. From this radius around New Haven 
for many miles in three directions the motor trucks come 
down in the evening to the boat. The boat leaves a little be- 
fore midnight and arrives in New York in the morning, 
when the freight is transferred and goes out on the early 
trains for the West. It is a good system of interlocking 
service such as we have got to have. 

My conception of the future of the New York barge canal 
and the canal across New Jersey and the Chesapeake and 
Ohio and all the waterways is that the companies operating 
on them shall pick up and deliver at every important terminal 
point by lines which shall radiate out by motor trucks from 
50 to 100 miles and they shall take from these places goods 
thus brought to their station. So that if when, for example, 
they were deiivering goods from Kentucky to Illinois, the 
goods might start from a farm or from an inland village by 
motor truck and go to the nearest waterway station, there 
to be picked up by vessel and be carried down the Kentucky 
and Ohio to a point sufficiently near in Illinois to where it 
was to go, there to be picked up by motor trucks which 
would carry it to its destination. And it should be billed 
through’ by one bill of lading. That would definitely estab- 
lish that the vehicle and highways are not accidental or in- 
cidental, but an essential factor. That, it seems to me, is 
what we are coming to before very long. I imagine we will 
come to it almost before we think of it. 

From that are a number of inferences. The public authori- 
ties have got to be sufficiently educated to make a good thing 
possible. They have got to learn, as many a farmer has to 
learn, that the most costly thing in the world is a bad road, 
that as compared with sealskin furs and platinum, mud is 
far more costly an item, and that there is no such evidence 
of a muddy state of mind in a community as a muddy state 
of highways in the community. They go together—mental 
and physical mud. 

Transportation in the Hudson River Region 

Now let us see whether our idea is false or true in its ap- 
plication. The Hudson river has by it six tracks of railroad. 
The fleet of vessels upon the Hudson river was never as 
great, never so new, or well equipped as today. The vessel 
with the largest passenger capacity, or at least second largest 
(6,000 persons), is in operation on that river. The freight 
carried on the river amounts to over 8 million tons a year 
by water. I put a factory at Troy because I could get by 
water, express service at freight rates loading machines on 
the boat in the evening and have them delivered in New 
York the next morning, while to ship the same material by 
railroad to New York would require 3 to 5 days by freight. 

Directly back from the river bank on either side are two 
of our fine highways. Neither the railroad nor the river 
meet all the needs of the men living on those roads. You 
might build the railroads up until they are ten tracks wide, 
but you do not fully help the farmer ten miles away to get 
his produce to market. And you might fill the river with 
steamers, and he may be still isolated. There must come 
something to his farm which transports his produce easily 
and systematically and in harmony with other methods in 
duplex action going and coming. So our friend the farmer 
must have the Rural Express or its equivalent which comes 
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to his door, which in the morning connects him up with all 
the round earth and brings him what he wants of the earth’s 
products back to his door that night. 


The Rural Express 

I cannot think of that except as a matter of common 
sense. It is a thing which has got to be, and in a very few 
years, at least, will be as accepted as such things as the 
rising of the sun and the setting of the sun. It will be con- 
sidered normal. You will even find, if you have not already 
found, farms offered for sale on the basis of having a Rural 
Express coming and going cn cne side of it, perhaps on two 
sides of it as we get into it more thoroughly. The whole 
rural postal delivery system was the promise and pledge of 
the Rural Express. What we do when we send the motor 
truck through the rural centers is to push the Rural free 
delivery and the parcels. post service just one step forward. 


Motor Transportation in the Far North 

I have had motor trucks put on the Pribiloff Islands in 
the Behring Sea. They are building the roads to run on be- 
fore they can run on them. And there, 250 miles north of 
the Aleutian Islands, we can make motor trucks pay for 
themselves in a single year, by the force they add in effective 
transportation. We have a seal rookery 13 or 14 miles from 
the village of St. Paul Island. We have not been able io kill 
seals there because we could not get skins down to the vil- 
lage. Now a couple of motor trucks bring them down with- 
out the least difficulty, and in order to get the road there 
they carried down materials to build the road. So in the 
same way we have a great many fishery stations isolated. 
You cannot put fish hatcheries in towns. We get them as 
far off as practicable. The problem is to get sufficient water 
and isolation, and so those stations are rather difficult to 
reach. In those places today we have put motor trucks. Here, 
with these important stations, 6 8, 9 and 10 miles and some- 
times more away, it was perfectly obvious that the best, 
simplest and quickest means of access was necessary, and 
for several years now we have been putting little trucks in 
there. They have changed the effectiveness of the whole 
thing. 

Conclusion 

That is all very simple. I imagine that one great difficulty 
in this world is that the simple things are sometimes very 
hard to bring about. It is true in a certain sense that if we 
bring to a man something that is difficult and compiex, it 
catches the mind, by its very complexity and strangeness. 
But if we come to' him and say that mud is one of his worst 
enemies, it seems hard to him that it could be as bad as it 
really is, as he is sort of friendly toward the mud. So many 
are familiar with the automobile, not as familiar, 1 believe. 
as they are going to be, that it seems hard to think it can 
work as revolutionary a change in their life as it is going to 
do. But I am perfectly certain that there abide these three 
elements of transportation, railway, waterway, and highway, 
that they are one, and that none of them will reach its full 
value to the community without the other and that each is 
the friend of the other. 





The Blast Furnace Slag Section of the Youngstown- 
Akron (Ohio) Concrete Highway 

The Youngstown-Akron road is an extension of Mahoning 
Avenue, Youngstown, and is the main artery of travel be- 
tween Youngstown and Akron, Ohio. A section of this road 
was built of blast furnace slag concrete and has been in use 
long enough to demonstrate the value of blast furnace slag for 
road building uses. 

The section is a mile long, just out of Youngstown. Here 
the road is 20 ft. wide with 6 in. edge and 7 in. center. it was 
built in 1913 during the months of October and November, 
and thus in part during freezing weather, under the super- 
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vision of the State Highway Department of Ohio together with 
joint inspection by a representative of the Portland Cement 
Association. 

The foundation of the road is dirt, graded and rolled. 
The road: itself is monolithic concrete, made of % in. to 1 in. 
blast furnace slag aggregate in a 1:1-%:3 mix. Cement was 
Newcastle cement made by the Newcastle Cement Company 
(which is now owned and operated by the Lehigh Portland 
Cement Company), the sand was Ohio river sand, and the 
aggregate was crushed and screened blast furnace slag from 
the Ohio Steel Works and Furnaces of the Carnegie Steel 
Company at Youngstown. The wearing surface was obtained 
by richness of mix. Carey expansion joints % in. wide, were 
located every 30 feet. 

During the construction of the road in places where the 
soil contained considerable water from local springs, lateral 
cracks appeared after the concrete had set and these were 
corrected by the application of tar. These cracks continued 
to develop during the period of about six months after the 

















VIEWS ON BLAST FURNACE SLAG SECTION OF 
YOUNGSTOWN-AKRON (OHIO) CONCRETE ROAD. 


road was built and there has been no extension of them since. 

Until last year the character of the travel was largely 
pleasure vehicles, averaging about 50 an hour. During the 
last year there has been an enormous amount of trucking 
done over it, due to the establishment of a truck freight route 
through Youngstown, Akron, Cleveland, etc. At a recent tally 
while an observer was taking photographs 27 vehicles passed, 
eight of which were heavier than 2-ton trucks. Seven and 8- 
ton trucks also travel on the road and the character of the 
service, therefore, has thoroughly tested its endurance. 

The road at present is in an excellent state of preserva- 
tion. The only maintenance it has had in five years has been 
the filling of local cracks with coal tar. Representatives of 
the committees of several technical societies as well as en- 
gineers who have inspected the road agree that it is among 
the best examples of concrete highway construction in the 
country in existence and, further, that after five years’ serv- 
ice the amount of wear on the road is negligible. 
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Grade Crossing Signs Required on Illinois Highways 
The Public Utilities Commission of Illinois has ordered 


the protection of highway traffic at dangerous railroad cross- 
ings. Special road signs are to be employed for this purpose. 
The warning signs must be placed 300 ft. from’ the crossings 
by the local highway commissioners. Of course, these signs 
are placed in addition to those placed on the right-of-way by 
the railroad. 

The railways have no authority to place these approach 
signs outside their property, so the duty falls on the public 
official. The railroad sign is inadequate because of the speed 
of motor traffic, especially where the view of the crossing is 
obstructed by trees, embankments or curves. “Extra hazard- 
ous” crossings are protected by two approach signs. 





Miles Acid Process for Recovery of Sewage Grease 
with Special Reference to Sewage of 
New Haven, Conn. 
By C. E. A. Winslow, Professor of Public Health, Yale Uni- 
versity, and F. W. MohiIman, Chemist, Connecticut State 
Department of Health, New Haven, Conn. 


Ordinarily city sewage contains two types of valuable sub- 
stance, fertilizing materials and grease. Clark has estimated 
that the nitrogen in sewage would theoretically be worth $52 
per million gallons, the fats, $7, the potash, $5, and the phos- 
phorus, $4; but a large proportion of the materials are not 
present in an available form. Much of the phosphoric acid for 
instance is insoluble. The water and grease content of the 
sludge is the great obstacle to its use. The Metropolitan Sew- 
age Commission of New York (1914) concluded that a sludge 
containing 50 per cent of moisture on the wet basis and less 
than 10 per cent. of grease and at least 3 per cent. of ammonia 
on the dry basis might be further dried and ground at a 
profit on a large scale, but that “no other than an occasional 
and uncertain offset to a part of the cost of operation can be 
looked for, even under favorable circumstances, from the sale 
of sludge in the form of crude cake or containing over 30 or 
35 per cent. of moisture.” 


The Miles Acid Process 

Interest in the possibility of recovering grease from sew- 
age has recently been stimulated in this country by the claims 
made for a process of acid treatment patented by George W. 
Miles of Boston, and first reported upon by Prof. R. S. Weston 
of the Massachusettts Institute of Technology in 1916. The 
treatment consists in. “‘the addition of an acid, to precipitate 
the bulk of the solids from sewage in the form of a sludge 
which can be dried and degreased, thereby producing a readily 
salable and greaseless fertilizer, as well as recovering the 
valuable grease. Either sulphuric or sulphurous acid may be 
used and the process contemplates the manufacture of the acid 
at the disposal works. If sulphuric acid were chosen, ordinary 
weak chamber acid of 1.53 specific gravity would be used, 
but the cheapest source of acid is undoubtedly pyrite (native 
FeS2), which, when roasted in a furnace of proper construc- 
tion, produces sulphur dioxid (SO2). This is a gas which 
may be fed directly into the sewage, in which it would dis- 
solve, forming sulphurous acid” (Weston, 1916). The sulphur 
dicxid is a strong disinfectant and accomplishes a material 
disinfection of the sewage as well as considerable clarification. 

Scope of Experiments at New Haven, Conn. 

The most extensive investigations of this process, so far 
conducted, have been carried out by the writers at New Haven, 
Conn., during the years 1917 and 1918. Conditions here 
seemed a priori unusually favorable to the process of acid 
treatment. It was desirable that the effluent to be produced 
should be clarified and disinfected, but not necessarily nitri- 
fied, precisely the results which the Miles process aims to 
produce; and the sewage was known to be of low alkalinity 
on account of the presence of acid industrial wastes. 
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The total cost of the investigation was somewhat under 
$18,000. The experiments covered fine screening, Imhoff tank 
treatment and activated sludge treatment and chlorination as 
well as acid precipitation, but it is only with the latter that 
we are here concerned. 

Our studies on the Miles acid process were made at two 
of the five different outfall sewers of the City of New Haven. 
Four different runs were made with the East Street sewage 
and one run with the Boulevard sewage, each run ranging 
from 24 to 75 days. The tank used at the East Street outlet 
was of wood, 16 ft long, 3 ft. 6 ins. wide, and 4 ft. deep, with 
a capacity of 1,680 gals. and the average detention period was 
4 hours. The tank used at the Boulevard sewer was a smaller 
wooden tank, 8 ft. 10 ins. long, 5 ft. wide and 2 ft. 8 ins. deep 
with an effective capacity of 860 gals., the average detention 
period being again 4 hours. The acid was applied in the 
form of SO2 gas delivered through a rubber tube into the sew- 
age as it flowed to the tank through a 2-in. galvanized pipe 18 
ft. long. The amount of gas was controlled by noting each 
half hour the loss of weight of the SO2 cylinder which rested 
on a platform scale. The alkalinity of the East Street sewage 
is very low (averaging only 50 parts for the four runs), so 
that it was necessary to add only 700 lbs. of acid per million 
gallons of sewage treated to secure an acidity of 50 parts per 
million (as calcium carbonate). 

At the Boulevard sewer 1,130 lbs. of acid per million gals. 
of sewage were required to secure an acidity of 50 parts per 
million (as calcium carbonate). 


General Results of Miles Acid Treatment of New Haven 
Sewage 
The general results of the acid treatment were highly 
satisfactory. The effluent was well clarified and showed a 
good bacterial reduction. The removal of total suspended 
solids amounted to 61 and 66 per cent. respectively at the two 
outfalls, and the removal of settleable solids to 90 per cent. 


Bacterial Reduction 


The sewage of the East Street sewer is an abnormal one, 
showing a very low bacterial count as a result of the presence 
of copper salts contributed by industrial wastes. The results 
obtained with about 800 lbs. of sulphur dioxide at East Street 
and 1,483 lbs. at the Boulevard, are less striking, but on the 
whole very satisfactory. During the first run at East Street 
we added an insufficient amount of acid and the treated ef- 
fluent had an average acidity of only 12 parts per million. 
Yet even in this case the removal of total bacteria averaged 
85 per cent. and of B. coli types 98 per cent. The removal 
of total bacteria averaged 85 per cent. in the second run, 98 
per cent. in the third, and over 99 per cent. in the fourth 
run and in the Boulevard test. The removal of gas forming 
organisms was 89 per cent. in the third run and over 98 per 
cent. in all other cases. Of all samples of effluent examined 
at East Street 91 per cent. showed less than 10,000 bacteria, 
84 per cent. less than 1,000 B. coli per c. c., while at the 
Boulevard 91 per cent. showed less than 10,000 bacteria 
and 41 per cent. less than 1,000 B. coli per c. c. 

It is particularly important, from the standpoint of the 
practical sewage works operator, to note that both effluent 
and sludge were so affected by the acid present as to be 
stable for considerable periods, so that with a plant of this 
type no local nuisance need be anticipated. During the whole 
period of our experiments there were only one or two occa- 
sions on which slight signs of septic action were noticed in 
the tank and the sludge was stored in barrels for weeks 
without the production of offensive odors. 

Compurison with Plain Sedimentation 

We thought it worth while to examine the comparative re- 
sults of plain sedimentation and the Miles acid process. From 
Aug. 17 to Sept. 27, 1917, we operated the Miles acid tank as 
a plain sedimentation tank, using the same quantity of sew- 
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age and the same procedure in all respects, except that the 
addition of acid was omittted. 

According to the results but 40 per cent. of the suspended 
solids were removed from the sewage by plain sedimentation, 
as compared with 60 per cent. by the Miles acid process. 
Septic conditions were pronounced in the tank, as the in- 
crease in ammonia nitrogen and alkalinity indicate. Bac- 
terial determinations were not made during this test, but 
there is no reason to suppose that the count decreased to an 
appreciable extent, particularly in view of the offensive condi- 
tion of the sludge. 

The sludge was higher in moisture content than was the 
Miles sludge, and there was much less sludge and grease re- 
covered. This was partly due to the low suspended solids in 
the raw sewage, but even if there had been 105 parts, as 
in the acid tests, instead of 88, the sludge and grease recovered 
would have been respectively 360 and 70 lbs. These quantities 
are 75 per cent. and 58 per cent. of the quantities recovered by 
the acid process. 


Average Results by Various Processes 

Table I. shows in summary form the average results ob- 
tained from the treatment of the East Street sewage by the 
various processes studied. It will be noted that with the par- 
ticular sewage in question, which is so difficult to treat by 
biological methods, the Miles process gave us a better purifi- 
cation as measured by removal of total suspended solids, vola- 
tilé suspended solids and settleable solids than any other 
method of treatment. Only from the standpoint of turbidity 
and ammonia, N, did even the activated sludge proccss, as ap- 
plied by us, yield a superior effluent; and the superiority in 
this case was but slight. 


TABLE I—COMPARATIVE RESULTS OF VARIOUS PROCESSES 
STUDIED—PER CENT. PURIFICATION. 


-——_Solids——_ 
y Total Volatile 

Ammonia Tur- sus- sus- Settle- 

bidity pended pended able 
Wire mesh screens........... oe sia 15 aes 41 
Plain sedimentation ......... —30 23 41 34 86 
Imhofl tank ....-.cccccecceces —12 14 43 38 69 
Activated sludge ............ 13 44 55 50 74 
Miles acid process ........... 0 36 61 54 90 


Amount and Character of Grease Recovered from New Haven 
Sewage by the Miles Acid Process. 


The information obtained in our New Haven experiments 
in regard to the amount and general character of the Miles 
acid sludge’ are presented in Table II. 


TABLE II—CHARACTER OF MILES ACID SLUDGE AT 
NEW HAVEN 
Boulevard 


East St. Sewer Sewer 
Length of run 25 days 24days 44days 70 days 29 days 
Total gals. sewage treated.260,000 239,400 407,820 602,220 145,500 
Gals. wet sludge per m. g. 





BCWABE 2. .-cceeccecccees 3,750 4,025 3,200 2,600 5,375 
Specific sravity ...ccccccee 1,067 1,048 1,054 1,061 weeds 
Per cent. moisture ........ 86.6 88 86.3 85.7 92.5 
Pounds dry sludge per m. g. 

CE cpadwanscevexsnss 503 483 439 368 403 
Ether extract, per cent. dry 

IN Sie, wc caveat Ge acindh acco 23.7 24.0 29 32.6 30.9 
Ether extract, pounds per 

ee es eee 119 116 127 120 124 
Volatile matter, per cent. 

GPF MIUARC on ccsccveccces 47.2 51.2 57.3 63.8 78.5 
Nitrogen, per cent. dry 

SEED dciecveawaxeudiicas 1.6 1.6 2.4 2.0 3.0 


So far the results of the New Haven experiments were very 
favorable to the Miles process; but when the grease which had 
been recovered was studied with more care in order to deter- 
mine its real commercial value, the aspect of the matter began 
to change. The difficulty lies primarily in the presence of a 
large proportion of unsaponifiable material (waxes, mineral 
oils and similar substances) in the ether extract, substances of 
this kind being practically worthless and their presence neces- 
sitating costly processes of purification. The grease recovered 
from the sludge of the third 44-day run when analyzed by Dr. 
Raymond Wells yielded 24 per cent. of grease, 46 per cent. of 
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tankage, and 28 per cent. of water. The grease analyzed as 


follows: 
Moisture and volatile matter.......... aes 11.0 
Unsaponifiable material ...............+2-- 21.1 
Free fatty acids (by weight)............6-- 40.2 
WE I bo ois ea ost agsssesessewenowes 22.3 
Insoluble and metallic soap..........seeeeees 3.3 


Of the 40.2 per cent. of free fatty acids, 14.4 per cent. was 
rosin and 25.8 per cent. was actual free fatty acids. 

The degreased sludge contained 3.91 per cent. of nitrogen 
as NH3, .96 per cent. of phosphoric acid, and P205, and 51.88 
per cent. of ash. 

The grease obtained from the other three runs made with 
the East Street sewage contained respectively, 19.8 per cent., 
20.7 per cent., and 28.3 per cent. of unsaponifiable material. 


The Boulevard Plant 

In view of the fact that the East Street sewer receives con- 
tributions of mineral oil from a munition factory, it was 
thought that the large amount of unsaponifiable material 
might be due to this cause and the Boulevard plant was in- 
stalled to test this point on a sewer which carries a fairly 
normal domestic sewage. The result here was distinctly bet- 
ter, the proportion of unsaponifiable material being only 15.7 
per cent. with 41.5 per cent. free fatty acids, 0.5 per cent. 
moisture and volatile matter, and 1.3 per cent. insoluble im- 
purities. Even this value is still so high as seriously to im 
pair the value of the grease. . 

It seems probable that a fairly high content of unsaponifi- 
able material is a normal characteristic of grease obtained 
from sewage sludge. Thorpe in his Dictionary of Chemistry 
says “sewage fats are characterized by large proportions of 
free fatty acids. The amount of unsaponifiable materials also 
is considerable. The nature of this has not yet been investi- 
gated. Probably it consists to a large extent of coprosterol 
which forms an important constituent of excrementitious mat- 
ter.” Lewkowitsch in The Technology and Analysis of Oils, 
Fats and Wazes notes the presence of 11.6 per cent. of un- 
saponifiable material in the grease obtained at Cassel. The 
source of this material is apparently the feces themselves, for 
a review of the literature shows that of the other extract of 
dried feces (which amounts to 27-35 per cent.) 12-14 per cent. 
is unsaponifiable matter, about half of the latter perhaps, being 
cholesterol. 


Value of Products Obtained from the Miles Acid Process 

The usual limit for unsaponifiable matter in grease to be 
used for soap making is about 5 per cent., and unless grease 
containing 10-20 per cent. of material of this kind could be 
economically distilled it could be used only as wool grease, 
which is worth about half as much as garbage grease, or 5 to 
6 cts. a pound according to the high prices of 1918. Samples 
of the sludge obtained from New Haven sewage were sub- 
mitted to Colgate & Company and the Cobwell Corporation of 
New York and to Swift & Company and Armour & Company 
of Chicago, and the chemists of all of these concerns, after 
extracting the grease and studying it, were of the opinion 
that in its crude state the material was of practically no value 
to the soapmaker. If such grease is to be utilized it must 
be first freed from its impurities by distillation. 


Boulevard Sewage 

P. F. Wild, vice-president of the Falk Company of Pitts- 
burgh, arranged to distill a 4-lb. sample of the grease ob- 
tained from the Boulevard sewage. The material was saponi- 
fied and then decomposed and the fatty acids obtained were 
distilled. The product which resulted was light brown in 
color but had a noticeable odor, although the chemist of the 
Falk Company reported that it was much less offensive than 
garbage grease. He added that the grease “can be worked in 
practical manner if the sulphurous fumes which are in com- 
bination with the oil can be removed. Otherwise during dis- 
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tillation this considerable sulphurous acid involved is more or 
less destructive to the apparatus used, and which imparts a 
rather disagreeable odor during the distillation.” 

The distilled grease thus obtained amounted to 70 per 
cent, of the crude grease, which yielded in addition 3 per cent. 
of glycerine and 22 per cent. of pitch. 

According to the estimate of the William M. Ware & Com- 
pany, the crude product as obtained from the sewage should 
be worth 8.5 cts. a pound, and the grease from the East Street 
sewage (containing 25 instead of 15 per cent. of non-saponi- 
fiable matter) not over 6.5 ets. The other extracts obtained 
from both sewages varied, as determined in the laboratory 
between 116 and 124 lbs. per million gallons, but the extrac- 
tions made for us by the Cobwell Company and the Colgate 
Company indicate that not more than 100 lbs. could be safely 
assumed on a commercial scale in either case. On this basis 
the Boulevard grease would be worth perhaps $8.50 per mil- 
lion gallons. The grease free tankage corresponding to 100 
lbs. of grease per million gallons would amount to 300 lbs. for 
the Boulevard sewage. This grease free tankage contained 
4.8 per cent. of ammonia worth at $4.00 a unit (20 cts. a 
pound) $2.88 per million gallons. The Boulevard sewage 
would therefore yield products worth altogether $11.38 per 
million gallons. 

East Street Sewage 

Our data in regard to the grease obtained from the East 
Street sewage is less satisfactory, since this material was not 
distilled on a commercial scale. Dr. W. S. Richardson of 
Swift & Company, and Dr. Paul Rudnick of Armour & Com- 
pany, believed the crude product to be practically unsalable. 
Dr. M. H. Ittner of Colgate & Company, found 20 per cent. of 
unsaponifiable material in his sample and emphasized the 
fact that the grease would have to be distilled and would 
probably yield less than 60 per cent. of fatty acids. Mr. G. 
A. Molleson of Kuh & Valk, grease brokers of New York City, 
considered the grease as submitted to him to be unsalable 
and suggested that if the total of moisture, volatile matter and 
unsaponifiable matter could be brought below 20 per cent. it 
might be worth 5 to 6 cts. Dr. Raymond Wells of the Cob- 
well Corporation thought that even for use as wool grease 
distillation would be necessary and that some of the mineral 
oils present in this sample might possibly go over in the dis- 
tillate, making even the distilled product unsuitable for soap- 
making. He thought 5 to 6 cts. a pound would be as much 
as the grease was worth. He noted also that the composition 
of the sludge was such as to promise certain difficulties in 
extraction if the process were not carefully controlled. Dr. 
Rudnick had the same experience, reporting clogging and 
difficulty in the separation of the finely divided sludge from 
the gasoline extract. He also noted that the dried tankage 
obtained was objectionably fluffy. 

Altogether, in view of the peculiarly unfavorable char- 
acteristics of this particular sludge we do not believe it would 
be safe to assume a value for the crude product of more than 
5 cts. per pound. This estimate, however, we feel is not too 
high in view of the possibility of distilling the grease and its 
suitability for wool grease if not for soapmaking. This would 
amount to a return of $5 per million gallons. 

The East Street sewage should yield 350 Ibs. of tankage 
per million gallons, but its tankage contains only 3 per cent. 
of ammonia, giving a tankage value of $2.09 per million gal- 
lons, which with a grease value of $5 would give a total re- 
turn of $7.09. 

Cost Comparisons with Other Methods of Treatment 

For the treatment of East Street sewage the possible alter- 
native process for the Miles acid process are: Imhoff treat- 
ment and fine screening in each case to be followed by dis- 
infection. The estimated costs of treating East Street sew- 
age per million gallons are as follows: Miles acid process, 
$8.41; Imhoff tanks and chlorination, $11.99, and fine screen 
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and chlorination, $11.03. The comparative estimated costs for 
treating Boulevard sewage are: Miles acid process, $9.60; Im- 
hoff tanks and chlorination, $12.14; fine screening and chlori- 
nation, $12.35. 


General Conclusions as to the Applicability of the Miles 
Acid Process 

We have discussed the possibilities of acid treatment in 
connection with the two main outfall sewers of New Haven 
to emphasize the old truth that there is no panacea for the 
ills with which the sewage expert deals, but that each in- 
dividual problem must be dealt with on its own peculiar 
merits. 

The following conditions make the Miles acid process pe- 
culiarly adapted to the solution of local difficulties in the case 
of the East Street sewage. . 

(a) The necessity of locating the plant in a thickly set- 
tled district where treatment on filter beds would be impos- 
sible and sludge disposal difficult and the production of of- 
iensive odors fatal to success. 

(b) The character of the soil at the outfall which would 
make the construction of deep tanks costly. 

(c) The presence in the sewage of antiseptic industrial 
wastes which would make the results of Imhoff treatment or 
any other biological process uncertain. 

(d) The necessity for removing an appreciable proportion 
of finer suspended solids in order to avoid deposition in har- 
bor channels. 

(e) The probable necessity for bacterial purification in 
order to protect shellfish layings and bathing beaches. 

Against the acid process on the other hand is the small 
amount of sludge deposited by the sewage and above all, its 
high content of mineral oil and other unsaponifiable matter. 
Yet the balance is on the whole clearly in favor of acid treat- 
ment. 

At the Boulevard outlet conditions (a), (d) and (e) again 
operate in favor of the acid process and the grease to be ob- 
tained is of much better quality. On the other hand the high 
alkalinity of the sewage makes acid treatment costly, while 
Imhoff tanks could be built without difficulty and would not 
be hampered in their operation by industrial wastes. Treat- 
ment by the Miles process would not on the whole seem to 
be indicated at this outfall taken by itself, but might be ad- 
visable as part of a general plan for the city as a whole. 

Our experience with New Haven sewage lends no color to 
the hope that a net financial profit can be obtained by the 
use of the Miles acid process unless with sewage of excep- 
tionally high grease content and low alkalinity. They do 
however, suggest that for communities where clarification and 
disinfection are desirable—where screening would be insufli- 
cient and nitrification unnecessary—the process of acid treat- 
ment comes fairly into competition with other forms of tank 
treatment; and that it is particularly suited for dealing with 
sewages which contain industrial wastes and for use in lo- 
calities where local nuisances must be avoided at all costs and 
where sludge disposal could be provided for only with diffi- 
culty. 

The foregoing data and discussion are from a paper pre- 
sented at the recent annual convention of the American So- 
ciety for Municipal Improvements. 








Street and Highway Bridge Policy Promulgated by 
the United States Highways Council. 


In view of the absolute necessity of providing for military 
and naval purpeses such large quantities of steel and iron that 
the use of these materials even for the indirect war needs of 
the federal government has been necessarily curtailed, often 
against the strong protests of government engineers, it is the 
opinion of the United States Highways Council that the street 
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and highway bridge policy of all sections of the country should 
be based until further notice upon the following principles: 
Basic Principles 

(1) Every endeavor should be made to keep existing 
structures in service by all available means, such as: (a) Ef- 
fective supervision. (b) Suitable repairs. (c) Control of 
traffic. (d) Prohibition of use of bridges by street car, road 
rollers, traction engines, and other heavy vehicles. 

(2) The possible relief of a weak bridge by a detour utiliz- 
ing a safe structure should be investigated. The improvement 
of such a detour by using materials which can be obtained 
without serious delay may be preferable as a war-time meas- 
ure to the reconstruction of a steel bridge. 


Not Easy to Substitute Concrete for Steel Bridges 

(3) In some sections of the country the urgent govern- 
ment requirements for cement are now very heavy. Public 
officials should not forget that materials like cement and brick, 
which require fuel for their production, cannot now be turned 
out in the same quantities which were made in peace times, 
for the fuel is needed in war industries and for absolutely civil 
purposes. Consequently, public officials are not justified in as- 
suming that if they change their plans for proposed structures 
from steel to concrete, it will be possible for them to build new 
bridges without any difficulty. 

Procedure in Getting Projects Approved 

(4) If public officials find that it is impossible to main- 
tain existing structures and cannot substitute temporary 
bridges for those that are unsafe, they should apply to the 
United States Highways Council through their State Highway 
Departments for approval of their projects... An application 
should be made out for each bridge on forms obtainable from 
the State Highway Department. With each application there 
should be a statement of the size and date of construction of 
the bridge, the conditions of the piers and abutments, any 
stream conditions such as floods or caving banks which affect 
the maintenance or reconstruction of the bridge, the local ma- 
terials available for bridge work, and evidence of the impos- 
sibility of maintaining the present structure or substituting a 
temporary structure of materials obtainable without govern- 
ment assistance. Public officials are reminded that the United 
States Highways Council looks to them for assistance in re- 
ducing to the absolute minimum the bridge materials required. 


Three Classes of Worthy Bridge Projects 

(5) The council contemplates three classes of bridge pro- 
jects which appear worthy of favorable consideration during 
the war period. 

1. A bridge urgently required as a military necessity and 
so recommended by the representative of the War Department 
to the United States Highways Council. 

2. The replacement of an unsafe bridge which can not be 
made safe through suitable repairs, traffic regulations, or de- 
tour. 

3. Replacement of a bridge which has been destroyed and 
which is essential as a direct or indirect war need. 





Extent of the Operations of the U. S. Housing 
Corporation 


One of the significant results of the war has been the n¢ 
cessity for the United States Government entering the field 
of extensive house-building and municipal improvements in 
centers of extensive war activities. 

Need for Housing Facilities 

The enormous demand for labor around certain war in 
dustrial centers, demands first felt keenly when the allie: 
were buying their supplies in the United States, created a: 
intense need for housing facilities, particularly fer the mor: 
skilled classes of labor; a need multiplied many fold since 
the United States has entered the world contest. 
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The absence of this housing has led to great inefficiency 
by reason of the inability of industrial workers to endure un- 
comfortable conditions in active war industrial centers, and 
their constant, changing from place to place in an attempt to 
find conditions which were bearable. 

Bureau of Industrial Housing and Transportation 

This led the Government of the United States to establish 
in the Department of Labor, a Bureau of Industrial Housing 
and Transportation, with a view of remedying the conditions 
described. Under the Bureau there has been organized the 
United States Industrial Housing Corporation, for the pur- 
pose of facilitating construction. 

The personnel of the Bureau is the Director, Assistant Di- 
rector, General Manager, Executive Secretary and the heads 
of the following divisions: 

1, Preliminary Investigation; 2, Real Estate; 3, Transpor- 
tation; 4, Statistical; 5, Homes Registration and Information; 
6, Fiseal; 7, Legal; 8, Architectural; 9, Requirements; 10, 
Town Planning; 11, Ergineering; 12, Construction; 13, Oper- 
ating; 14, Industrial Relations; 15; Purchasing Division. The 
work of these Divisions, in the main, can be understood from 


their titles. Work of Engineering Division 


The work of the Engineering Division consists of the de- 
sign and construction of all the municipal improvements con- 
nected with the housing developments in various parts of the 
country, also technical advice and aid to the Legal Depart- 
ment of the Corporation in entering into the contract rela- 
tions with public service companies and municipalities, where 
necessary, for extension of service, reasonable rates, loans, 
repayments, and proportioning the cost of these improvements 
through special assessments proceedings where others be- 
sides the Government are benefited, or where extension or 
connection of existing facilities beyond the limits of the de- 
velopment is necessary. 

Fifty Projects Under Way 

At the present time about fifty projects are under way, 
involving approximately 25,000 permanent houses, together 
with temporary housing in the form of barracks, dormitories, 
and often hotels, cafeterias, and other necessary buildings. 
The cost of municipal work is generally about one-fifth the 
actual cost. . 

There are approximately 60,000 carloads of materials go- 
ing into the construction of these various developments under 
the first appropriation. 

Appropriation Made 

The appropriation, so far made in Congress to ‘the Depart- 
ment of Labor is $100,000,000, of which $10;000,000 is specifi- 
cally allotted to the District of Columbia. In addition to this 
$75,000,000 has been appropriated for the Transportation and 
Housing Department of the Emergency Fleet Corporation. 

It is an interesting fact that the normal expenditure in 
peace times in the United States for workmen’s homes is ap- 
proximately $1,000.000,000 a year, and the last year it is be- 
lieved that hardly more than one-tenth of this amount of ex- 
penditure has been made. 

When it is realized that in Great Britain up to date, there 
has been expended something like $850,000,000 for housing 
since the beginning of the war, it will be appreciated that 
$100,000,000 expended by the Bureau of Industrial Housing 
and Transportation and $75,000,000, by the Bureau of Housing 
of the Shipping Board is but a drop in the bucket. It is ob- 
vious that if the war continues, greater and greater activity 
must be shown along the line of housing needs, if industrial 
workers in active war industries are to be kept at their high- 
est state of efficiency, and shipments of the munitions in ever- 
increasing quantities are to be sent to France. 


An Appreciation of Mud 
Capt. R. Hugh Knyvett, the heroic Anzacq scout who wrote 
“In No Man’s Land,” expressed his opinion of mud in a man- 
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ner worthy of reproduction in good roads literature: “The 
Germans had one ally on the Somme that wrought us more 
havoc than all his armament.. How we cursed that mud! We 
cursed it sleeping, we cursed it waking, we cursed it riding, 
we cursed it walking. We ate it and cursed; we drank it and 
cursed; we swallowed it and spat it; we snuffed it and wept 
it; it filled our nails and our ears; it caked and lined our 
clothing; we wallowed in it, we waded through it, we swam 
in it, and splashed it about—it stuck our helmets to our hair, 
it plastered our wounds, and there were men drowned in it. 
O, mud, thou daughter of the devil, thou offering of evil, 
back to the infernal regions and invade the lowest circle of 
your inferno that you may make a fit abiding place for the 
slacker and the pacifist!” 





Performance of a Motor Street Sweeper in Lansing, 
Michigan 
By C0. 8. Wilcox, Superintendent of Public Works, Lansing, 
Mich. 

The city of Lansing purchased a motor street sweeper on 
July 29th of this year and placed it in operation 10 days later. 

Previous to the purchase of the machine the city was em- 
ploying from 25 to 30 men in cleaning our 25 miles of paved 
streets, with an average payroll of $525 per week, including 
two teams that were used to haul the sweepings to the dump. 

We now employ four hand sweepers who work ahead of 
the machine sweeping the dirt from the gutters and intersec- 
tions, and one team with an extra man to haul to the dump, 
and the machine does the rest. The hand sweepers begin work 
at midnight, and the machine starts one hour later each night, 
thus giving the sweepers an opportunity to keep out of the 
way of the machine. 

The business district is thus cleaned thoroughly every 
night while there is no traffic in the street to interfere, and 
the balance of the streets are cleaned once each week. 

While the residential districts are not cleaned as often as 











ELGIN MOTOR STREET SWEEPER IN OPERATION ON 
S. CAPITAL AVE., LANSING, MICH. 


under the old system, they are cleaned much more thoroughly, 
and from a sanitary standpoint there is no comparison, as the 
dirt is picked up absolutely without dust. 

I submit herewith an itemized account of the actual oper- 
ating expenses of our street cleaning department for one week 
which is a fair average for the time the machine has been in 
operation, which shows a net saving of $324.50 per week, not 
making any allowance for depreciation of equipment. 


Operating Expense for One Week 


Operator; 6%. Gay Ob BG .c.ccccccccccucses $32.50 
Four sweepers at $17.50 per week.......... 70.00 
Forty-five gals. gasoline at 25c............ 11.25 
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One ten, 6 Gays, At $6.50 66 cckcicicescvnwcs 39.00 School for the Blind at Janesville has two shailow drilled 

One GRETA MAR, WIth tOBPR. << ccciscics scenes 18.00 wells operated by deep well pumps and discharges its sewage 

Oe SE: iii ordi nexe date sendaxweniias 18.75 into the Rock river without treatment. The School for the 

- Deaf and Dumb at Delavan has a large round well for a water 

$190.50 supply, similar to the one at the Industrial School at Wau- 


While this machine, which is of the Elgin type, appears to 
be good for many seasons, we figure we would be money ahead 
if we had to buy a new machine each year. 





The Water Supply and Sewage Disposal Plants of 

Penal and Charitable Institutions of Wisconsin 
By W. G. Kirchoffer. Consulting Engineer to State Department 

of Engineering, Madison, Wis. 

This paper will be divided into three parts: (1) A brief 
description of the water supplies and sewage disposal plants 
of penal and charitable institutions. (2) What we are doing 
at the institutions in the way of improving these works. (3) 
Some suggestions as to care of water supplies and sewage 
disposal plants, said Mr. Kirchoffer in addressing annuai 
meeting of Power Plant Engineers. 

Brief Description of Plants 

Starting with the most northerly institution, the Toma- 
hawk Lake Camp for convalescing tuberculosis patients, the 
water supply is from two shallow, driven wells near the shore 
of Tomahawk Lake. The sewage is treated in a plain sedi- 
mentation tank and then run into a small sand filter inter- 
mittently by a syphon. The effluent from the filters runs into 
a small swamp. 

At the Home for Feeble Minded at Chippewa Falls, the 
water supply is from natural springs flowing into a large 
storage reservoir. A short time ago, a shortage of water 
existed here, but by the addition of another spring properly 
piped and controlled and the raising of the water in Lake 
Wisota due to the big dam, the flow of the springs has been 
ample. The sewage disposal of this institution is by broad 
land irrigation on the sand flats along the Chippewa river. 

The Reformatory at Green Bay secures its water from a 
deep well. Formerly this well flowed at the surface, later 
was pumped by direct suction, and now is pumped by an air 
lift pump which needs redesigning. The sewage disposal is 
by dilution in the Fox river. 

The Northern Hospital at Oshkosh has two water sup- 
plies. One from Lake Winnebago for general purposes, which 
is filtered by rapid sand filters. For drinking water the sup- 
ply is obtained from an artesian well. The sewage disposal 
plant consists of septic tanks and cinder filter beds; the ef- 
fluent flows to Lake Winnebago. At the Prison and Central 
Hospital, Waupun, the supplies are from deep wells. The city 
takes care of the sewage. 

The Industrial School at Waukesha secures its water from 
a large dug well in 4 gravel formation, and discharges its sew- 
age into the city sewerage system. 

The Tuberculosis Sanitorium at Wales is supplied with 
water from deep wells pumped by air lift, and has a sewage 
disposal plant consisting of tank treatment and sand filters 
discharging into a small creek. This is the only institution 
that has a separate system) for the disposal of laundry water. 
Here it is treated with lime to neutralize the soap and then 
passes into a settling tank before going to the filters at the 
main plant. 

At the State School, Sparta, they have three water sup- 


plies. The city supply for general use, shallow driven wells 
for laundry water, and a flowing deep well for drinking 
fountains. 


At Mendota Asylum the water supply is from two deep 
wells, one pumped by direct suction with steam pump located 
in a deep pit, and the other by a deep turbine pump of a 
capacity of 700 gals. per minute. The sewage disposal plant 
is of the same type as that at the Northern Hospital. The 


kesha. The sewage flows directly to Turtle creek without 
treatment. 

We have two new institutions in the process of building, 
one at Union Grove for the feeble minded, and one at Taychee- 
dah as an industrial home for women. At Union Grove the 
water supply will be from a deep well just completed, and the 
sewage will be first treated in tanks and then in sprinkling 
filters. At this institution we have to build a longer outlet 
sewer than there is now at any institution. It will be two 
miles long when completed. 

At the new Industrial Home for Women at Taycheedah, the 
water supply will be from springs. These flow by gravity into 
a reservoir located 100 ft. above the site of the building now 
under construction, so that no pumping station will be re- 
quired at present. The sewage disposal plant has not as yet 
been started, but it will consist of tanks and sprinkling fil- 
ters with effluent discharging into a drain that leads to Lake 
Winnebago. 

Improvements to Plants 

The work that the engineering department is now under- 
taking at the various penal and charitable instutions outside 
of the two new institutions is mostly on the water supplies. 

At Mendota we are to abandon the present deep well tur- 
bine pump for an air lift, pumping into a new storage reser- 
voir. Two steam pumps will raise the water to the elevaied 
tank. ; 

At the prison we are removing an air lift pump and in its 
place are installing a new air lift of greater capacity and it 
has the promise of high efficiency. After this work is com- 
pleted we will likely equip the other well in the same man 
ner. 

At the Central State Hospital we have just lowered the 
cylinder to the deep well by 61 ft. so as to secure sufficient 
water to supply the pump. 

At the State School, Sparta, all of the three supplies con- 
tain large quantities of iron that make the waters. objection- 
able for laundry use. Last fall the writer ran a series of 
experiments on the deep well water to determine the best 
method of removing the iron for laundry use. It was found 
that aeration followed by a coke contact filter and subsequent 
sand filtration would remove all of the iron. Such a plant 
has recently been designed and will be built soon. 

At the Southern Home for Feeble Minded we will install 
an air lift pump designed like the new one at the prison. 
Waupun, and a 30,000-gal. storage reservoir will soon be built. 
The water from the reservoir will be pumped to an eievated 
tank in the top of one of the silos by steam) pumps. No work 
on the water supply or sewage disposal at the new institution 
at Taycheedah is in progress at this time. 

At the Tomahawk Lake Camp some new sewers will have 
to be constructed te accommodate the new buildings, and as 
soon as possible the sewage disposal plant should be moved 
farther away from the buiidings and lake shore. 

Care of Plants 

Just a few words about the care and use of water supplies 
and sewage disposal plants. I have been thinking how I could 
best express the degree of cleanliness that should be observed. 
Perhaps the following homely statements might express it. 

Don’t put anything into a reservoir or other receptacles for 
drinking water, such as a ladder, two-by-four, pipe, chain or 
rope that is not clean enough to touch your tongue to. Do 
not allow oil, dust or dirt from the floor to get into the deep 
wells that you would not spread over your food. It is the 
invisible dirt, the disease bacteria, that we must keep out of 
our water supplies. Another thing that is important is the 
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quantity of water available and the amount consumed. It is 
very important that complete records, carefully kept, should 
be made at each institution. Especially is this true of ground 
water supplies that are more readily affected by dry weather. 
The consumption should be recorded each day by the num- 
ber of hours pumped or by a revolution counter and the 
amounts pumped estimated in this way. 

The level of the water in the large wells or springs could 
be recorded by a float gauge. Then you can see if your sup- 
ply is gradually decreasing or if it is holding its own. Deep 
wells could be watched by the use of a deep well air gauge, 
noting the drop in water when pumping these. 

Only a few of the institutions have sewage disposal plants 
to care for, and the engineers of all of thesé do not have to 
care for these plants. The best rule for the care of these 
plants is: Don’t disturb the flow through the tanks more 
than is absolutely necessary. Keep the filters as clean as 
possible and alternate the flow so as to allow the air to get 
into the filtering material. 

Sewage disposal plants even when properly designed and 
operated often give unsatisfactory results, so that it is essen- 
tial to watch them carefully. A white effluent from the tank 
indicates fresh sewage, with laundry water in excess of cream- 
ery waste, while a black tank effluent indicates a stale sewage 
or a tank loaded full of sludge that should be cleaned out. We 
need better methods of sewage disposal and we need more 
careful attention of these, not only institutional, but municipai 
as well. 





Power Water Main Tapping Machine Successfully 
Employed in Chicago 

It has been the practice of the City of Chicago for a num- 
ber of years to make tapping connections to water mains under 
pressure by using a hand-operated tapping machine. It ordi- 
narily required about four men besides the machinist in charge 
of the work to make taps with this machine, which was oper- 
ated by means of a lever and rachet. 

A new method has been developed for handling this work 
in order to save time and expense. A 1%-ton G. M. C. motor 
truck was equipped with a special shaft in the transmission 
case; this shaft being long enough to extend through the back 

















COMPRESSOR PLANT OF POWER TAPPING MACHINE 


MOUNTED ON 1%-TON G. M. C MOTOR TRUCK. THE 
INSERT SHOWS THE TAPPING MACHINE IN THE 


TRENCH. 


of the transmission case and replacing the idler shaft. This 
extended shaft provides room for a double jaw clutch and 
sprocket, which are mounted just back of the transmission. 
An air compressor is installed on the floor of the truck just 
back of the cab and is driven by means of a silent chain from 
the sprocket on the transmission shaft. 

The compressor has a capacity of 40 cu. ft. per minute at 
a pressure of 80 lbs. per square inch. The compressed air is 
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then carried through a hose to an air motor down in the 
trench, which is mounted on the pinion shaft on the cutting 
machine and drives the cutters through a train of gears so 
arranged as to operate the cutters at a satisfactory cutting 
speed. 

This outfit makes cuts from 3 to 8 ins. in diameter inclu- 
sive, on all sizes of mains up to 48 ins. in diameter. It is 
operated by a machinist who, with the truck driver, handles 
all the work of making cuts instead of a gang of four to six 
men, as required for the hand-operated machine. 

The entire work of making connections to a main is reduced 
to about 45 minutes, including the time of setting the con- 
nection on the pipe, the cutting time, and time of reloading 
the equipment on the truck. The actual cutting time averages 
about 15 to 20 minutes. By the hand method of making cuts, 
the complete operation teok from two to four hours. 

This equipment has been in service for several months and 
has proven entirely satisfactory. 





Machinery Plays Large Part in Chicago Water Pipe 
Extension Work 
By R. S. Spalding, Engineer of Water Pipe Extension Division, 
Board of Public Works, City of Chicago. 


Trenching machines, and other equipment, have been 
largely used in laying water mains in Chicago in recent years. 
A construction force known as “Gang A” was organized in 
the Water Pipe Extension Division, which handled all pipe 
laying jobs where trenching machines could be used to ad- 
vantage. These machines, together with other equipment, with 














TRENCHING FOR LARGE PIPE. THIS HEAVY AUS- 
TIN TRENCHING MACHINE DIGS ALL TRENCHES FOR 
36 AND 48-IN. PIPE. 


which this force was supplied, have aided greatly in solving 
problems due to scarcity of labor. 
Excavating Methods 

For large mains—36 and 48-in. pipe—the gang is equipped 
with a No. 0-60 Austin trenching machine capable of digging a 
trench 60 ins. wide and to a maximum of 10 ft. deep, and a 
locomotive crane for handling pipe and large castings into 
place. Thus equipped, 32 men laid a 48-in. main this year at 
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the rate of 300 ft. per day of eight hours. This job called for 
a trench 5 ft. wide and 7 ft. deep. The soil through which this 
trench was dug was hard clay although obstructions, such as 
boulders and old sheet piling were encountered. However, the 
trenching machine always traveled faster than the men could 
lay the pipe and with a slightly larger gang (impossible to 
obtain at the time) the daily average of pipe laid could have 
been improved. Trenches for 6, 8, 12 and 24-in. pipe are dug 
with No. 00 Austin trenching machines. One of these machines 
has dug as high as 1,100 ft. (per day) of trench 26 ins. wide 
and 6 ft. deep, but the daily average of a gang of 13 men 














POURING METALIUM 
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working with one of these small trenchers this past season has 
been 800 ft. of pipe per day, including setting all hydrants and 
making all connections. 
Digging Bell Holes 

An important item in labor saving was the efficient manner 
in which the bell holes were dug on the 48-in. pipe trench. 
These bell holes are formed by widening the trench 1 ft. on 
each side for a longitudinal distance of 3 ft. and also deepen- 
ing the trench almost 18 ins. for the same length. 

The sides of the bell holes were cut down with slice bars 
by two men, one on each side of trench in such a way that the 


earth fell into the conveyer buckets and was elevated by the 


trenching machine. 

The bottom of the bell hole was removed by lowering the 
digging arm, at the proper time. By this method, 2 men with 
slice bars and 2 men in the ditch cleaning up and throwing 
dirt into the buckets were able to dig all the bell holes as 
rapidly as were 15 men digging them by hand. 

Handling Large Pipe. 

In placing large pipe in trench, three men with a locomo- 
tive crane now do the work for which ten men were required 
formerly when a tripod derrick was used. A light crane with 
caterpillar traction was desired for this work, but the division 
has obtained good results with a 4-wheel Orton & Steinbrenner 
Crane operated on two sections of standard gauge track, the 
sections being alternately shifted ahead by the crane as the 
work progresses. The 45 ft. boom of this machine was too 
long for safe handling of the 48-in. cast iron pipe so the boom 
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was cut down to 30 ft. The ideal machine for handling pipe, 
which the division hopes to purchase eventually, should weigh 
not more than 15 tons and be mounted on caterpillars to do 
away with the work of carrying and relaying track. Such a 
machine can also work much closer to the trench without 
danger of causing cave-ins. 
Jointing Costs Reduced 

The construction gang is supplied with two Zin-Ho gasoline 
driven air compressors for operating pneumatic calking ham- 
mers and these machines have helped to reduce calking costs 











LOWERING 48-IN. PIPE INTO TRENCH. ONE MAN 
OPERATING CRANE AND ONE OR TWO. HELPERS 
HANDLE ALL PIPE. INSERT SHOWS OLD METHOD 
WHEN SIX OR TEN MEN “RASSLED” WITH THE PIPE. 


greatly on large mains, where pipe was jointed with lead. On 
small pipe lines, metalium has been used to a considerable 
extent instead of lead as a jointing material. Over 11 miles 
of 6, 8 and 12-in. pipe with metalium joints have been laid in 
Chicago in the past two years and frequent tests have failed to 
disclose any leakage. A recent experiment on a 48-in. line 
indicates that the use of metalium is as well adapted to large 
pipe as it is to small pipe and that a considerable saving is 
made both in cost of labor and material. A section of 3,800 
ft. of 48-in. pipe at the end of a new main cn Avondale 
avenue was laid during the last season and all the joints were 
run with metalium, a lining of bestolyte being inserted before 
pouring the metalium. The bestolyte lining between the yarn 
and the metalium, aids in making a tight joint. This 3,800 ft. 
line was completed early in September. When the pressure 
was first turned on to this main there was considerable leakage 
shown, but recent tests indicate that the joints have taken up 
and there is now no leakage on this section. 
Miscellaneous Equipment 

Other equipment used by the pipe laying gangs consists 
of gasoline driven centrifugal pump of large capacity, for 
pumping out wet ditches, small gasoline driven trench pumps, 
and a sand-point outfit with a Gould triplex pump for wet sand 
ditches. Gang “A” is not equipped with machinery for back- 
filling trenches. This work is let to contractors. , 

Personnel 
Water main construction in Chicago is handled by the 
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Water Pipe Extension Division of the Bureau of Engineering, 
Department of Public Works. Mr. Frank I. Bennett is Com- 
missioner of Public Works, Mr. John Ericson is City Engineer, 
Mr. H. L. Lucas is Superintendent of Water Pipe Extension, 
Mr. R. S. Spalding is Engineer of Water Pipe Extension and 
Mr. C. S. Ongman is foreman of Gang “A.” 





Standardization of Pavement Design and Construction 


By Prévost Hubbard, Chemical Engineer, U. S. Bureau of Pub- 
lic Roads, Washington, D. C. 

Among the far reaching effects of the world war upon 
American activities the most noticeable in connection with 
highway work at this time is that of general restriction. High- 
way construction is, however, by no means the only industry, 
if in a broad sense it may be called such, which is subject to 
restrictive measures. Many essential lines of production have 
been curtailed to the extent that considerable ingenuity on the 
part of well organized industrics has been required to supply 
most efficiently the demand for certain commodities. Owing 
to shortage of labor and raw materials as well as to trans- 
portation difficulties and the expense of maintaining large 
stocks of finished products there has been a marked tendency 
toward standardization and the elimination of variations and 
modifications of any given product which depend more upon 
the individual preference or taste of the consumer than upon 
the usefulness of the product itself. 


General Tendency to Standardize 
As an example may be cited the experience of a well 
known company which manufactures various types of vehicles 
and normally produces many hundred sizes, shapes and styles 
of fittings. This company has found it not only necessary but 
highly advantageous to reduce the number of fittings which 
it manufactures to less than 60. This means not only standard- 


ization uf the fittings themselves but of other products in- 


which they are used. Already the results of this policy make 
its continuance after the war almost an assured fact. Hun- 
dreds of other industries have been similarly affected and post 
war conditions, through keen industrial competition, will in 
all probability further the general tendency to standardize. 


Standardization Insures Quality and Reduces Costs 

It may be argued that standardization, if carried to the ex- 
treme, discourages individual inventiveness, which is one of 
the most valuable assets of Americans as a class. Admitting 
this, there is still much room for improvement in the mat- 
ter of standardization, which will in no way handicap native 
ingenuity in attempts to improve old products and processes. 
This situation is particularly true in connection with the de- 
sign and construction of certain types of roads and pave- 
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ments. The highway engineer is not primarily a business 
manager, but there is no reason why he should not profit by 
the experience of well managed business enterprises. He is en- 
trusted with the expenditure of huge sums of public money. 
Present prices for many highway materials are almost pro- 
hibitive and will continue to be abnormally. high for some time 
to come. Standardization materially tends to insure quality 
and reduce cost. He may, therefore, with profit to himself and 
others, give more attention to standardization than he has in 
the past. 
Standardization of Materials 

From the above standpoint highway construction and main- 
tenance divides itself into two parts, materials and methods. 
Within limits both are subject to standardization. The first 
through co-operation between the engineer and manufacturer 
and the second through the action of engineers alone. The 
standardization of materials is perhaps the more important 
and at the same time it throws less restriction upon the in- 
genuity and initiative of the highway engineer. For a num- 
ber of years various organizations have been at work attempt- 
ing to standardize both materials and methods used in high- 
way engineering, but progress has been slow and their efforts 
have not had the support which they deserve from individual 
engineers. Without in any way belittling the very valuable 
work already accomplished along this line one fact of consider- 
able importance should not pass unnoticed. In general, efforts 
to standardize have been confined to individual types of pave- 
ment without reference to the relation of the materials speci- 
fied or standardized for a given type to the same class of ma- 
terials for other types. Moreover, but little thought has been 
given this matter by individual engineers in their demands 
upon various industries manufacturing road and paving ma- 
terials. From time to time complaints have been made by 
manufacturers of certain products relative to the unnecessary 
number and variety of specifications which they are called 
upon to meet. Many such complaints are well justified, the 
results of existing demands being needless production costs 
and therefore high selling prices. 

Broken Stone as an Illustration 

Of all the materials entering into the construction of roads 
and pavements broken stone is the most extensively used. It 
may, therefore, well serve as an illustration. For the past 
two years the United States Bureau of Public Roads has con- 
ducted a survey of stone quarries throughout the country for 
the purpose of obtaining data relating to the commercial sizes 
of broken stone actually produced and the demands made upon 
the industry by engineers. In one instance it was found that 
owing to variations in the demands of engineers within a 
very restricted area, revolving screens, with as many as 28 dif- 


TABLE I—COMMERCIAL SIZES OF BROKEN STONE 
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ferent size openings were being used to produce broken stone 
for a comparatively few types of roads. In many cases screen 
openings varied by only 4% in. or less. Among twelve plants 
in a singe state 22 sizes of screens were used in 37 different 
combinations to produce to all practical purposes six com- 
mercial sizes of broken stone. It is generally admitted that 
the reason for this lies with individual engineers, who de- 
mand certain sizes for a given type of road without reference 
to other products which the crushing plant is called upon to 
supply and also without reference to the size or sizes they 
themselves will require for other types of roads. 

Varying Standards Place Burden on Asphalt Industry. 

At the recent convention of the American Society for Mu- 
nicipal Improvements a short paper upon “Standardization of 


Required Consistency for Asphalt” was presented by J. R. 
Draney, representing one of the asphalt companies. For a 


comparatively few types of pavement it was shown that en- 


TABLE II—TOTAL MINERAL AGGREGATE GRADINGS 
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gineers were demanding variations in penetraticns of from 
35 to 190 in a great number of combinations, some with limits 
of only five points. He stated that the company with which 
he was connected had been called upon to furnish asphalt 
with 20 different ranges of penetration for three types of 
pavements and attributed this fact to lack of concordant ideas, 
and the result of individual tastes on the part of engineers. 
From the manufacturer’s standpoint he pointed out the extra 
work, expense, time, trouble and worry which resulted, and 
called attention to the need for greater efficiency and economy 
in this matter under wartime conditions. 
No Single Standard for Bituminous Materials Desirable 
Among the materials used in highway construction Port- 
land cement is the only one of which it may be said that a 
single uniform standard specification has been generally 
adopted. This material is, however, peculiar in the fact that 
its quality may be considered irrespective of the class of work 
in which it is used, the character of other materials which are 
to be associated with it, variation in the raw materials from 
which it is made, and the effect of local conditions, such as 
traflic and climate, upon its usefulness. No such single stand- 
ard can or ever will be applicable to most of the other road 
is particularly true of bituminous ma- 
bituminous concrete pavement no one 
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II—SAND GRADINGS 
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grade of asphalt or tar can be specified which will be suitable 
for all mineral aggregates or all climatic and traffic condi- 
tions. The consistency of the material should properly be 
varied to suit these particular conditions. There is, however, 
a limit to the number of grades which are actually required 
and it should be the aim of highway engineers to standardize 
the minimum number necessary. 
Standardization of Brick and Block Well Advanced 

Brick, stone block, creosoted wood block and asphalt block 
are integral road materials, the characteristics of which do not 
depend upon any other materials with which they are asso- 
ciated in the pavement. Their standardization, with perhaps 
the exception of the last mentioned, is well advanced, and fur- 
ther improvement in existing standards will be attained with- 
out reference to other materials. Broken stone, gravel, sand, 
oils, asphalts and tars are, however, used in numerous com- 
binations for various types of pavements, and their standard- 
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ization should be considered first of all from a general view- 
point so as to avoid all unnecessary overlapping or conflict 
among the special types and grades specified for different 
uses. It is impossible to develop this subject in, detail with- 
out entering into a lengthy discussion of various physical and 
chemical characteristics which are included in modern speci- 
fications. The most important features may, however, be il- 
lustrated by considering the commercial size or grading of 
mineral aggregates and the consistency of bituminous ma- 
terials. For this purpose the typical specifications for road 
materials recently published as Department of Agricuiture Bul- 
letin Nos. 691 and 704 may serve as an example. 
Commercial Sizes of Broken Stone 

In the latter publication broken stone for all of the com- 
mon types of pavement are specified upon the basis of labora- 
tory screen tests, but the intermediate gradings and the toler- 
ances for material, retained on the largest opening and pass- 
ing the smallest opening specified, are so adjusted that the 
screening plant may readily produce any desired size by using 
commercial screens with the maximum and minimum open- 
ings described for the laboratory screens. Thus plant screens 
with only five sizes of holes and used in but seven combina- 
tions may be made to produce commercial broken stone 
products suitable for all types of pavements. These .sizes 


TABLE IV—CONSISTENCY OF BITUMINOUS MATERIALS. 
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TABLE V—MATERIAL STANDARDS FOR VARIOUS PAVEMENTS. 
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numbered for the sake of future reference are shown in 
Table I. 
Grading Requirements for Sand 

Standards for sand need not be governed by the same con- 
siderations as for broken stone. Sand, being a natural product, 
is either suitable or unsuitable for a given use. If, as it oc- 
curs, it is unsuitable but may nevertheless be used, it will 
either have to be screened through a single screen or else 
combined with another sand to produce the desired grading. 
Sand specifications should, however, be so drawn as to permit 
the use of as wide a variation as possible without impairing 
the quality of the work in which it is used. Table II. shows 
the grading requirements for sand to be used in the types of 
pavement covered by Table I. 


Grading Mixed Aggregates 

These specifications are also numbered for future reference. 
When a sand is to be used in combination with a commercial 
broken stone product, in which considerable material passing 
the 44 in. screen is allowed, it is an unnecessary and con- 
fusing restriction te require a definite grading for the sand 
itself. If in such cases the grading of the mixed aggregate 
is carefully specified, the specifications will allow the use of 
any reasonably good sand which can be so proportioned in the 
mix as to produce the required grading. Grading specifica- 
tions for such mixed aggregates are given in Table III. 


Bituminous Materials 

Coming now to bituminous materials the principal consider- 
ation is that of necessary limits of consistency for asphalts and 
tars to be used in the construction of the different types of 
pavements. The consistency at normal temperature of as- 
phalt is usually expressed in terms of penetration and of tars 
in the time consumed in making a float test at 50°C. For any 
particular type of asphalt or tar the limits of other physical 
and chemical characteristics must be varied somewhat to meet 
the different ranges of consistency, but these limits need not 
here be considered. Climatic, and in some cases traffic, con- 
ditions will govern the consistency range which should be al- 
lowed for a given type of pavement. No very definite cli- 
matic lines can be drawn but, considering the country as a 
whole, three general climatic divisions may be made. These 
are, northern U. S., middle belt U. S., and southern U. S. In 
most cases two divisions will suffice, northern and southern. 
It is understood, of course, that high altitudes and various 
local conditions will not make the terms northern, middle and 
southern strictly applicable. 


Consistency Limits for Various Bituminous Pavements. 

In the case of tars it has been thought advisable to intro- 
duce a slight variation in the above classifications and to con- 
sider extreme north, northern and southern. Table IV. shows 
the consistency limits for various types of pavements under 
different conditions. It will be seen that only seven grades 
of asphalt and three grades of tar are involved. These have 
been given letters for the purpose of brief identification. 

Tables I. to IV. cover a total of 25 material specifications or 
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general standards, including 7 commercial sizes of broken 
stone, 6 sand gradings, 2 total mineral aggregate gradings, 7 
consistencies of asphalt and 3 consistencies of tars. If to 
these are added the standard specification for Portland cement 
and the usual specification for mineral filler calling for lime- 
stone or dolomite dust, all passing a'30 mesh and at least 65 
per cent. passing a 200-mesh sieve, practically all materials 
for pavement construction involving the use of broken stone 
are included. Various combinations of these standards may 
be used for 9 types. of pavement or foundations under such 
local conditions as will ordinarily be encountered. Table V. 
illustrates these combinations by means of figures and let- 
ters which refer to standards given in the preceding tables. 

It is realized that exceptional conditions peculiar to cer- 
tain problems, which will at times confront the highway en- 
gineer, may make it advisable to vary somewhat from the 
scheme of standardization which has been developed. ‘To the 
writer’s knowledge,- however, no attempt at standardization 
along the broad lines indicated in this article has heretofore 
been made, and it is hoped that the two bulletins containing 
the complete specifications, to which reference has: been made, 
will be of material assistance to engineers in standardizing 
pavement design and construction. 





Land Reclamation and Highway Development Must 
Go Together 


By Hon. Franklin K. Lane, Secretary of the Interior, in Ad- 
dressing the Conference of Regional Chairmen of the 
Highways Transport Committee, Council of National 
Defense, Sept. 17, 1918 


I did not come today with the idea of bringing you any- 
thing new. On the contrary, I have come here to get the in- 
spiration which association with those from the outside gives. 
There is no hope for this place unless we can keep in contact 
with the remainder of the United States. In isolation we 
think in a vacuum, and it is only when we know what you are 
thinking of on the outside that we get the impulse which leads 
to construction. I think I can say out of my knowledge of 12 
years of administrative work in this city, that we have to look 
abroad, go up on the tops of the hills and see the great val- 
leys of our country before we know really what our policies 
should be. When we live alone or live in isolation and try 
to deal with things abstractly or theoretically, we make mis- 
takes. 

High way Conditions a Measure of Civilization 

The problem. that you deal with is one that I have never 
had any contact with, but I know this from my knowledge of 
history; that you can judge the civilization of a nation, of a 
people, of a continent, or of any part of a nation, by, the 
character of its highways. If you will think over that propo- 
sition you will realize that what I have said is true, that those 
parts of this nation are most backward, where people live most 
alone, where they develop those diseases of the mind which 
come from living alone, where they develop supreme discon- 
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tent with what is done at Washington or what is done in their 
own state legislatures, where they are unhappy and discon- 
tented, and movements that make against the welfare of our 
country arise, are those parts where there are poor highways 
and consequently a lack of communication between the people. 

Our eyes are all turned at this time to the other side of 
the water. I suppose that there has never been a month in the 
history of the United States when so many people were so 
anxious to see the morning paper or the evening paper as dur- 
ing the past month. There never has been a time when we 
have been so thrilled to the very core of our beings. Achieve- 
ments that those boys over there have made are things that 
will live in our memories. 

What Good Roads Meant to France 

And why has it been possible for France to carry on for 
four years a successful war against the greatest military power 
that the world has ever seen? Because France had the benfit 
of the engineering skill and of the foresight of two men who 
are 1,800 years apart—Napoleon and Caesar. Those men built 
the roads of France. Without those roads, conceived and built 
originally by Caesar for the conquest of the Gauls and for the 
conquest of the Teutons, without the roads built by Napoleon 
to stand off the enemies of France and to make aggressions to 
the eastward, Paris would have fallen at least two years ago. 
So that you gentlemen who are engaged in the business of de- 
veloping the highways of the country and putting them to 
greater use may properly conceive of yourselves as engaged in 
a very farsighted, important bit of statesmanship, work that 
does not have its only concern as to the farmer of this country 
or the helping of freight movement during this winter alone, 
but may have consequences that will extend throughout the 
centuries. 

Take the instance of Verdun. Verdun: would have fallen 
unquestionably if it had not been for the roads that Napoleon 
constructed and that France has maintained; for all the credit 
is not to go to the man who conceived and the man who con- 
structed. This is one thing where we have been short always; 
one thing that the people of the United States do not realize. 
It is not sufficient to pay $25,000 a mile for a concrete founda- 
tion but you must put aside ten cents out of every dollar for 
the maintenance of these roads or your money has gone to 
waste and your conception is idle. And you gentlemen know 
if you continue as I hope you will after the war, you will have 
not merely a function in the securing of the building of good 
roads, but will have a very great function in the maintaining 
-f these roads as actual arteries in the system of transporta- 
tion of the country. You remember that at Verdun the rail- 
road was cut off, and Verdun was supported by the fact that 
she had trucks which could go 40 ft. apart all night long over 
the great highway that had been built from Paris to the east. 

Railways Alone Do Not Provide Adequate Transportation 

Now I saw my first national service in connection with the 
Interstate Commerce Commission and I was much impressed 
by the theory that the railroad men had, which was a very 
natural theory, arising out of their own experience and out of 
the fact that there was a new force in the world with which 
they were playing. Their conception was that the highway 
was a mere means of getting from the farm to the railroad, 
that the waterway was a mere means of carrying off the sur- 
plus waters from the hills to the oceans. The statement has often 
been made to me that there would never be an occasion when 
it would be necessary or possible to put into competition with 
the railroads the waterways of this country; that it would cost 
more to use those waterways or to use highways than it would 
to do the same transportation work by railroad. And they 
had obtained figures to show that under conditions of unlim- 
ited competition the Illinois Central, for instance, paralleling 
the Mississippi river, could do business at a cheaper rate than 
it could be transported by water, considering the cost of bring- 
ing it to the water station and unloading it at the other end. 
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Now, as Mr. Chapin has said, a larger conception has come 
into the American mind: the conception of the utilization of 
all our resources. While the railroad has a great burden cast 
upon it; while it is the strong right arm in this work, still we 
must remember that the strong right arm must have fingers, 
and that there should be in a complete physical system a good 
left arm. 

The highways that you are interested in are more than in- 
teresting to me for another reason. 


Caring for Returned Soldiers 

I have thought of the men who will come back after the 
war. Every nation has had a problem to deal with the re- 
turning soldier. If you read Ferraro’s history of Rome, you 
will find that one of the chief reasons why the republic of 
Rome went out of existence and the empire of Rome came into 
existence was because of the returned soldiers. They looked 
to their general to take care of them) on their return, and their 
general found that the way to take care of them was to give 
them, as they said in those days, “bread and circuses,” and soe 
they reached over into Egypt, got the great wheat supply of 
that country, and provided the great circuses that are histori- 
cal, for the amusement of those people. 

The emperor of Germany ten years ago was asked why he 
was unwilling to agree to a demobilization of his forces or 
to a reduction of his army and he said because it would de- 
moralize the industries of Germany. They could not reabsorb 
so many men without reducing wages and throwing upon the 
country so many unemployed that it would make against the 
welfare of the land. We will have that problem to deal with. 

The firm, strong position taken by the president in his 
note published yesterday indicates that he is ready to fight 
this thing out to a finish and that he will show to those on the 
other side that America has a determination to win, and that 
it is not a determination that fades quickly. If the emperor 
of Germany has ever had a good look at a photograph of Wood- 
row Wilson he has seen a prolongation of a chin that must 
have confirmed him in the belief that America does not take 
up a fight unless it puts it through; and we are to reach a 
military determination by whipping them until they say they 
have had enough. 

Now when this thing is over our men will begin to come 
back into the United States. But not all at once. We won’t 
have three or four million men to deal with in a single month. 
We will have them slowly returning to us through a year or 
a year and a half. As those men come filtering in through our 
ports we ought to be able to meet every man at every port 
with the statement that he does not have to lie idle one single 
day. We ought to be able to say to the man, “Here is some- 
thing that you can do at once. If your old position is not va- 
cant, if you cannot go home to the old place and take up the 
work that you were in, then the government of the United 
States, in its wisdom, has provided something which you can 
do at wages upon which you can live well.” 

Land Reclamation 

And what should that be? The greatest problem that any 
country has, to my mind, is its own self support. We have 
come to be independent in our resources, to be strong, and be 
respected. So long as we are industrially dependent, agri- 
culturally dependent, somebody has a lever that he can use 
in a time of crisis, as against this nation. Long years ago we 
were the greatest of all agricultural people, and Thomas Jeffer- 
son wanted us to remain in that position. He thought that 
the safety and security of the United States lay in the fact 
that we would live on farms. When De Toqueville came over 
here in 1830 he said the reason democracy was a success in 
this country was because we were all practically living on 
farms, living on what we raised ourselves, and standing 
equally. 

Today the tendency is away from the farm toward the city, 
toward industrial life, toward aggregations of people, away 
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from the small town to the larger town, and from the larger 
town to the metropolis. People are being drawn from the 
farms, so that one-half of the arable land this side of the 
Mississippi is unused today; so that between here and New 
Orleans there are 40 million acres of land privately owned and 
unused; so that in the great Northwest, Minnesota, Oregon, 
Washington, etc., there are 100 million acres of cut-over lands 
that are practically unused; and we have a new nation practi- 
cally in the undrained lands of our rivers and our bays and 
inlets, lands that are as rich as any that lie out of doors, as 
rich as the valley of the Nile or of the Euphrates. In the far 
western country there is at least 15 million acres of land that 
we can put under water. Under water that land produces 
more than one crop a year, and that an exceptionally rich crop. 

We have been extending ourselves because of war in a 
great many different directions. The government has taken to 
itself unprecedented and unthought of powers because of the 
necessities of our condition. I say that to meet the problem 
of the returned soldier we ought to take advantage of this op- 
portunity to do the work now that must eventually be done 
and reclaim these arid lands of the West. Turn the waters 
of the Colorado over the desert of Arizona, store those waters 
in the Grand river and in the Green river and let them flow 
down at the right times on that desert so as to raise cotton 
and cantaloupes and alfalfa. Then come east and take the 
stumps from these cut-over lands. Do it not as a private enter- 
prise, because that is a slow, slow process. Men are dis- 
couraged and disheartened when they look at the problem of 
pulling an Oregon fir stump out of the ground. It really re- 
quires large capital. Then come further east and take these 
lands that are swamp, that need draining, and build ditches 
and dikes and put these lands into the service of America. 
This is what I call the making of the nation. 


Good Roads and Rural Express Essential 

That land should tie up with all other land. Means of 
communication should be a part of that general scheme. We 
should have as good roads between the little farms in Mississ- 
ippi or in South Carolina or in Northern Minnesota as we 
have in Maryland or in California. There is a work—the work 
that I have in mind, and for which Congress has made a small 
and tentative appropriation—the work of surveying this coun- 
try and seeing how many of this nation’s land resources have 
not been mobilized and how best they can be used for pro- 
viding homes for these men who come back, as well as adding 
to the wealth of the world. There is a work that ties up di- 
rectly with your work, because I want to have small communi- 
ties in which men have small acreages of land, not to specu- 
late with but to cultivate; and these acreages are to center in 
small communities where men can talk together and profit by 
their own mistakes and their own successes and where those 
small communities will be tied up with all neighboring com- 
munities so that there will be easy access between all parts of 
the country. Good roads and a rural express must be had. If 
you can help the government in building good roads for little 
money or show how a rural express can be most profitably de- 
veloped, you will be helping in the making of a new America. 

And I can conceive of a United States that will be as rich 
per acre as France; in which the people will be divided into 
small communities, industrial communities as well as agricul- 
tural; for every one of these little places ought to have its 
own creamery, its own cannery. The farmer is the poorest 
man in the world to develop any kind of co-operative scheme. 
He needs assistance and is always hampered by the lack of 
capital. But now is our chance to see what can be done: to 
show it in the building of ideal communities, communities that 
have good houses, that have good sanitation, that are on good 
land where there is somebody who can direct them as to what 
Should be planted and what should be avoided, communities 
which may be connected up with the world by highways, by 
developing rivers and by railroads. 
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Now, I think if there is one great fault that industrially 
we have been guilty of in the United States, it has been the 
effort to develop quantity at the expense of quality. We have 
been a wholesale nation. We have had a continent that was 
rich beyond any precedent. We did not know what any acre 
of our land might produce. A man might go on it out in 
Oregon and think it was a fir land, think it was good for noth- 
ing but timber, and find first that it was the richest kind of 
dairying land, and find next that it contained a gold mine or 
a chrome mine. We have never known, and we do not know 
yet, what the riches of the United States are, and we won’t 
know until we have put study and thought and money into the 
problem of making this country what it can be by the appli- 
cation of thought, energy and investment. 

A Changed Nation 

The United States is not going to be after the war as it has 
been. That is a thing that you sober men of business are al- 
ready thinking about. We are never going to return to the 
idea that was. The man that comes back from this war will 
be treated by us with distinguished consideration, because he 
has taken a risk that we have not taken; that we have not 
had the opportunity to take, I am sorry to say. But that man 
is going to insist upon larger opportunity for himself, and the 
largest opportunity that he wants is an opportunity to make 
himself independent,.and he is going to have a conception of a 
social America that we have not had. This war is a leveling 
force. When we adopted the draft, under the leadership of 
Senator Chamberlain we did a thing that was of the deepest 
and most far-reaching consequence. We did a thing that put 
the millionaire’s boy and the lawyer’s boy and the cabinet offi- 
cial’s boy alongside of the bootblack and the farmer and the 
street car driver. It was the most essentially democratic 
thing that this country has ever done, and the spirit of the 
draft is going to continue after this war. Those boys are al- 
ways going to look upon each other as brothers in arms, sym- 
pathetic toward each other. 

We men who are in politics today have seen our day. They 
are going to take charge of the politics of the United States. 
They are going to take charge of the social problems. They are 
going to insist upon industrial as well as social equality. We 
know that this does not necessarily mean that the nation 
must be run by them because they were soldiers, not unless 
they have the quality that gives them foresight and good 
sense. But now we should prepare for them. We must realize 
that these men gre all comrades, that they are going to work 
together, and we ought to spread this feeling throughout the 
entire country. The fighting men themselves ought to get the 
feeling that we have who have been left behind are also in the 
service of the country trying to do something large for the 
making of this nation along real lines. 

You know that there is a big man and a little man in each 
of us; and the little man had his day. He was the selfish, 
egoistic, narrow, money-making fellow. Just as soon as this 
country went into the war the big man came out. The big 
man inside of us was challenged and he arose at once and re- 
sponded. And so we found railroad presidents and bankers, 
the automobile men and the business men of the country 
coming down to Washington and saying, we want our oppor- 
tunity to help. It was not selfish; it was noble. And that 
spirit if carried out will make this country a new land in 
which these boys who come back will find they have been | 
cared for; that helpfulness has come to take the place of in- 
difference and co-operation to supplement individual initiative. 





Snow Removal from Highways 
The Highways Transport Committee of the Council of Na- 
tional Defense, which co-operated last winter with various 
state highways departments in the removal of snow from mo- 
tor convoy routes extending over north and middle western 
states to seaboard, is now preparing to undertake this impor- 
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tant work during the coming winter. The aid of the highways 
transport committee has been asked by Col. Charles R. Drake, 
chief motor transport corps, U. S. Army. This again has 
served to focus attention on the desirability of keeping snow 
cleared off highways used for transportation purposes. 

The state highways officials of Illinois, Pennsylvania, New 
York, Ohio, Indiana, Michigan, New Jersey, Massachusetts, 
Connecticut, Delaware and Maryland, which co-operated with 
the highways transport committee and the War Department 
most effectively last winter, will be called upon again to aid 
in planning the snow removal program now being arranged. 

Keeping Connecticut Highways Open in Winter 

Procedure in the removal of snow from Connecticut high- 

ways is described as follows by W. Leroy Ulrich, superintend- 





USING THE MARTIN DITCHER AND ROAD GRADER 
TO REMOVE SNOW FROM GUTTER TO FACILITATE 
RUNOFF OF SNOW WATER. 


ent, Connecticut State Highway Department, writing in the 
Concrete Highway Magazine: . 

The necessity for the removal of snow from the highways 

of Connecticut has been recognized in a small way for many 
years, it being the duty of the towns to keep all roads passa- 
ble.. But this resulted in little benefit. 
As early as the winter of 1916 plans were made by the 
State Highway Department to experiment on the removal of 
snow from! the most important trunk lines. These plans be- 
came necessary because of the increasing truck traffic and the 
disastrous results of this traflic when confined to one or two 
sets of ruts, due to the accumulation of snow and ice. Under 
these conditions ruts were worn into the surface, which were 
very expensive and difficult to repair and could not be removed 
entirely. 

Experiments carried on during the winter of 1917 showed 
that the formation of these ruts was practically prevented by 
bituminous re- 
Traffic on 


the removal of snow, decreasing the cost of 
pairs the following spring by at least one-third. 
these roads during the winter months showed only a slight de- 
crease in the normal use of auto trucks. Such good results 
were obtained that the legislature of 1917 passed an act obligat- 
ing the State Highway Department to remove snow from trunk 
line highways. 

To carry out this work the department planned to use 18 
snow plows attached to the front of its trucks. Due to the se- 
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verest winter condition known for 20 years, these proved in- 
adequate, and tractors and road machines of all kinds were 
used. The snow plow equipment is being increased by the ad- 
dition of 20 more plows for use on the front of the trucks. 

The work was successful. At no time were any of the trunk 
lines blocked for more than 20 hours, and usually normal traf- 
fic conditions prevailed the morning following the end of the 
storm. 

On routes heavily traveled by trucks practically all the 
snow was removed, while on roads with a mixed traffic the 
snow was removed so that not more than 3 ins. remained. 

Some complaints were received on account of the inability 
to haul by sleds, but the necessity for moving great quantities 
of war and industrial materials, which could not be moved ex- 
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PLOW ATTACHED TO A 
MOTOR TRUCK. 


CHAMPION SNOW 


cept by motor truck, fully justified this procedure and the ex- 
pense involved. Figures as to the cost of the work are of little 
value on account of the varying nature of the country and the 
amount of snow fall. 

Representative Equipment Available for Snow Removal 

Road-making and maintenance machinery regularly em- 
ployed on the construction and repair of roads in the summer 
are effectively utilized in many localities as snow removal ma- 
chines in the winter. For example, the several types of road 
machines manufactured by the Austin-Western Road Machin- 
ery Company (Chicago) have been used very successfully in 
removing snow in Chicago and elsewhere. These machines 
handle snow of moderate depth, but are not adapted for use 
in removing a very heavy fall of snow. Again, a great many 
Russell blade graders (Russell Grader Manufacturing Com- 
pany, Minneapolis, Minn.), especially the Simplex type of 
grader, have been used for removing snow. Several of these 
machines were purchased by American and Canadian cities for 
snow removal purposes. 

Several types of snow removal machines are manufactured 
by F. C. Austin Company, Inc., Chicago. The Austin machine 
for handling heavy snowfalls consists of a large plow mounted 
on the front of a multipedal tractor. The Austin machine for 
light snow moving is a V-shaped tool which can be used as a 
road drag in the summer. Another Austin machine is a snow- 
melter designed for use in connection with shovelers. 
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Herewith is shown an illustration of the use of the Martin 
ditcher and road grader (Owensboro Ditcher and Grader Com- 
pany, Owensboro, Ky.) in removing snow from a gutter. This 
procedure opens up the channel of surface drainage so that 
water released by the melting snow can flow to the gutter in- 
lets. Many cities have purchased these machines for snow re- 
moval purposes. S. F. Miller, of Winona, Minn., reports that 
in 6 hours, with one of these machines, two men and a team, 
he cleared the road for a distance of one mile and to a width 





PLOW AND GUTTER CLEANER. 


THE GALION SNOW 


of 15 ft., so that an automobile could go through. In some 
places the snow was 4 ft. deep, with a hard ice crust. He 
broke the crust with a disc harrow, then used the Martin, 
equipped with the snow blade. 

The Galion reversible snow plow and gutter cleaner (Galion 
Iron Works and Manufacturing Company, Galion, O.) is illus- 
trated herewith. This machine removes snow and slush from 
gutters, roads and walks. A machine of this type will obvi- 
ously do the work of scores of snow-shovelers at a greatly re- 
duced cost. 

There is also illustrated herewith the Champion snow plow 
(Good Roads Machinery Company, Inc., Kennett Square, Pa.) 
attached to a motor truck. This machine was introduced three 
years ago and is now in use in many northern and western 
cities; over 200 are owned by the city of New York. Many 
are owned and operated by state highway departments. This 
snow plow can be attached to any standard motor truck. It is 
handled by one man. It is much used in keeping open the 
main highways, where motor truck traffic is heavy in the inter- 
city and interstate haulage of freight. 





Recommended Procedure in the Use of Explosives on 
Road Construction 


The building of modern roads often proves to be more 
costly than necessary. Reductions in the cost of building are 
effected by good location and a rational use of modern road 
building supplies and machinery. Deep cuts and high fills 
should be avoided when possible and locations that are hard 
to drain should be shunned. In excavating, the dirt or stone 
should be loosened by blasts to avoid the high cost of picking 
and ineffective plowing; for short hauls scrapers will remove 
the necessity of loading on wagons or carts; stumps, boulders, 
and ditches should be blasted; and steam shovels, scrapers, 
road machines, drags, and other labor-saving machinery 
should replace hand labor wherever possible. 

Satisfactory drainage is the first essential of good roads. 
No matter how much attention is given to the grade, location, 
and surface, no road will give satisfactory or permanent serv- 
ice that is located on a shifting, wet, or inadequate founda- 
tion or subgrade. Unsatisfactory foundations are usually 
caused by wet or poorly drained spots. Where these cannot 
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be thoroughly drained and firmed they should be avoided by 
a change of the location of the road. 

More roads fall into bad repair through poor subgrades 
than through all other causes combined. More bad subgrades 
are due to poor drainage than all other causes combined. 

Clearing with Dynamite 

Before putting the graders to work at surfacing or cut- 
ting, it is necessary to have the brush, trees, stumps and 
boulders well out of the way. The quickest and easiest way 
is by the use of dynamite, and a little practice will enable the 
blaster to get rid of these in a most satisfactory and economical 
manner. The stumps and as many roots as possible, should 
be blown out and shattered so that they can be handled 
easily. 

For small stumps with lateral roots the most satisfactory 


loading is to drill or bure a hole under the main body of the 


stump, or if it is a one-sided affair, under the part that will 
be hardest to lift, and load it with a sufficient amount of dyna- 
mite, about 40 per cent. strength. 


Size and Location of Charge for Small Stumps 

Try one of the smaller stumps first and govern the other 
charges by the results obtained. If the trial stump is a green 
one about 12 ins. in diameter in a clay subsoil, begin with two 
cartridges. If that proves too much or too little, vary the 
next charge accordingly. Wet soils will require less dynamite 
than dry soils, and heavy soils less than light, sandy soils. 
Such a charge must be tamped in well and may be fired with 
either cap and fuse, or with an electric blasting cap. 

In blasting out a small stump the charge of dynamite 
should be well below the bottom of the stump so as to leave a 
sufficient volume of earth above the dynamite to spread the lift- 
ing force of the explosion over the whole area of stump cross- 
section. By placing the charge too close, the effect is to split 
the stump and leave the larger roots still hanging in the 
ground. 

Large or Hollow Stumps ; 

Such loading as has just been described will not be suffi- 
cient for large or hollow stumps. Where these are found 
the charge should be distributed around and under the stump 
as is shown in Fig. I. It is absolutely essential that each 
of the small charges be fired at exactly the same time, so 
an electric blasting cap must be used with a blasting machine. 
On account of the variability of stumps and soils, definite 
charges cannot be given for stump blasting, but a few trial 
shots will give the blaster a good idea. Selecting a solid 
green stump about 30 ins. in diameter, a good test shot would 
consist of six to nine cartridges placed in three or four holes, 
each hole put down to a depth of from 3 to 4 ft. The kind 
of dynamite to use is the same as for blasting small stumps. 


Heavy Tap-Rooted Stumps 


The loading for blasting heavy tap-rooted stumps similar 
to the southern pine must be varied to conform to the differ- 
ence in roots. There are two well-established methods of 
loading these. One method is to expose the tap root to the 
desired depth and then bore more than half-way through it 
with a 1% or 2 in. auger. The charge should be packed tight- 
ly into the hole and securely tamped. Two or three eartridges 
will usually be sufficient to blow out tap-rooted stumps 12 to 
15 ins. in diameter. 

The other method is to surround the tap root with two or 
more holes bored downward through the soil immediately 
alongside the tap root. These holes should always be at least 
3% ft. deep, and where it is desirable, as in cuts, to get all of 
the tap root out, it may be necessary to go several feet deeper, 
as these roots are often 8 or more ft. long. Electric caps are 
essential in getting the charges to fire simultaneously. The 
last method of blasting tap-rooted stumps requires more ex- 
plosives but less labor than the first one, and is more gener- 


ally used by road engineers. 
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Handling Boulders 

Most road builders experience much difficulty in handling 
heavy or hard boulders in road building. The trouble usually 
comes from an improper selection of explosives, or from faulty 
loading. Either trouble can be easily overcome by a little 
study and practice and the boulders can be handled at will. 

A hole may be drilled approximately half way through the 
stone and loaded with any grade of high explosives. The hole 
must be well tamped. This method requires the most labor 
but the smallest amount of explosives. It is well suited to 
shattering large or very hard boulders. 

The dynamite should be packed well in the bottom of the 
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FIG. 1—METHOD OF LOADING LARGE STUMP FOR 
ELECTRIC BLAST. 


hole to prevent the leaving of any air spaces. if necessary, 
it may be removed from the paper shell or wrapping, and the 
hole firmly tamped. In firing the holes care must be taken to 
avoid flying rock fragments. Blasting mats or barricades 
should be used when blasting in the vicinity of houses. 

A hole may be punched or drilled under, but immediately 
against the bottom of the boulder, and loaded with extra dyna- 
mite, 30 per cent. or stronger. This method requires an inter- 
mediate amount of labor and explosives, and is especially 
adapted to blasting all classes of boulders where one of the 
other methods is not specifically recommended. It is often 
used to roll large boulders out of the way without shattering 
them. Good tamping is essential. 

Frequently large sunken boulders are rolled out on top 
of the ground by snakeholing and are then broken up by mud- 
capping. 

Mudcapping 

Mudcapping is the only method of boulder blasting requir- 
ing neither drilling nor punching holes. It consists of se- 
lecting the place on the boulder where it might be broken by 
a blow from an enormous hammer, and packing thereon a 
sufficient amount of 50 per cent. straight dynamite (first re- 
moving it from the shell), or if there is but little work of 
this nature to do, a slightly larger amount of straight 40 per 
cent, dynamite, and covering it with a heavy layer or moist 
clay or soil. For some of the softer and more easily broken 
flat-shaped boulders extra dynamite 40 per cent. gives good 
results. This covering should not be less than 6 ins. in thick- 
ness. Such a shot may, be fired with cap and fuse or with an 
electric blasting cap. Where two or more mudcaps are used 
on the same boulder, electric blasting caps and blasting ma- 
chine must be used. This method is particularly applicable on 
flat or easily broken rock, but should not be used on large 
“niggerhead” boulders. The loading is shown in the diagram, 
Fig. 2. 
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Care should be taken not to have any stones in the mud 
or to lay any rocks or chunks on top, for the force of the blast 
will throw them with the velocity of bullets. 


Removing Ends of Outcropping Ledges 

When the ends of outcropping ledges form “Thank-you- 
marms” or bumps, explosives are essential for their removal. 
The top soil, if any, should be shoveled off, and a hole drilled 
into the top side of the ledge. This can be loaded with a 
small amount of any high explosive that may be on the job. 
If the ledge extends entirely across the road, better results 
will be obtained by drilling and loading a line of holes all the 
way across the road and firing by the electrical method. 

Very often this outcrop of rock interferes with making a 
road of proper width, as in side hill cuts, and must be blasted 
off. 

Removing High Sides 

The existence of a high side is a very common road trouble. 
A protruding ledge, boulder or bank of hard clay raises one 
side of the road so high that travel is slow and painful. Heavy 
loads cannot be hauled and all vehicles are subjected to un- 
necessary strain. The method of loading is graphically shown 
in the accompanying sketch. If the protrusion does not come 
far into the road, a hole, or row of holes drilled at the point 
“B” in Fig. 3 and loaded with light charges will be sufficient 
to break up the material. If the width of the protrusion is too 
great to be broken by loading at “B,” then other holes should 
be drilled at “A” and fired before the holes at “B,” so that the 
toe of the ledge may be shot off first to relieve the heavy 
burden against the blast further back. For this work extra 
dynamite 40 per cent. is the explosive recommended. The 
charge should be pressed tightly into the bottom of the bore 
hole and tightly tamped. Where such a high side continues 
for some distance along the road, one charge cannot be de- 
pended on to loosen a sufficient amount of the hard material, 
and several holes must be placed in line. For such a blast, 
electric firing is preferable. 

Utilizing Stone Fragments 

The fragments of blasted boulders and rock ledges can be 
made to form an important part in the economy of construc- 
tion. Good, substantial masonry culverts, small bridges and 





DYNAMITE 


FIG. 
COVERING SHOULD BE SEVERAL INCHES THICK. 


2—CORRECTLY PLACED MUDCAP. THE MUD 


bridge piers can be built. Gutters and side drainage ditches 
can be paved to check wash and erosion on steep grades. Re- 
taining walls on cuts and fills and guard walls or fences, 
where there is danger of traffic plunging or skidding down 
steep and dangerous embankments, may be constructed. They 
can be used in rip-rapping where there is danger of streams 
cutting into the road, or as a basis for the foundation of the 
subgrade when crossing sand or wet, soft ground and in mak- 
ing blind road drains. When run through a crusher they can 
be made to form a substantial part of the crushed stone in 
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the macadam surface, or can be mixed with sand and cement 
to form concrete foundations, surfaces, culverts, bridges and 
walls. 

It is often possible to secure a supply of surfacing ma- 
terial at a very small cost by arranging with farmers along 
the right-of-way to blast out and clear their fields of boulders. 

Drainage 

By far the greatest feature in road improvement is drain- 
age. No matter how well graded a road may be, or how per- 
fect and smooth the surface, if the drainage of the foundation 
is not good the road will soon be full of holes. If the side 





3—METHOD OF LOADING. FIRE “B” BEFORE 
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FIG. 


ditches are inadequate and flood water is permitted to flow 
along or across the road, rough spots and little gullies will 
soon be washed even in the hardest macadam surface. 

The crown of the road should be well arched or rounded 
so that it will shed rain water rapidly. This is imperative 
on all kinds of surfacing material, but more so on materials 
like sand-clay, light macadam, and soil surfacing that permits 
water to soak slowly through to the foundation. The height 
of crown at center varies with the grade of the road and the 
character of the surface. On steep grades the slope of the 
crown should be more than on flat grades. Too high a crown 
is dangerous as it causes skidding. 

A good illustration of a well-arched surface is shown in the 
illustration, Fig. 4. Such a surface sheds the water immedi- 
ately into the side ditches, and the roadway proper is dry with- 
in a short while after the rain has stopped. Millions of dol- 
lars are lost annually by depreciation in roadways due to bad 
surface drainage. 

Roads should always have two good side ditches, the ca- 
pacity of which will depend on the amount of water to be dis- 
charged. On side hill cuts one ditch on the inner side and 
one along the upper edge of the cut bank to prevent wash into 
the road are required. Their duty is to collect and discharge 
the water that is shed off of the road surface and from the 
side slopes of cuts, and often to receive and discharge large 
amounts of water received from surface drains from adjoining 
fields or hills. Careful attention should always be given to 
providing a suitable outlet for side ditches. 

Ditching 

In easily worked soil these may be dug by loosening the 
soil in the ditches and crowding it toward the center of the 
road with an “A” crowder or road machine. Where the ma- 
terial is harder, the soil is loosened and may be blown out 
by shallow vertical holes punched along the line of ditch and 
charged with small amounts of dynamite. Such holes in dry 
soils should be deeper than the desired ditch and, depending 
on the depth, can be spaced from 2 to 3 ft. apart. In wet soils 
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the spacing should be about the same, but the depth of holes 
can be from 6 to 8 ins. less than the depth of desired ditch. 
Detonation should be by means of electric caps. The soil can 
then be carted away or crowded to the center of the road. 

Where a wider ditch is wanted two lines of holes may be 
used. The ditches may be made both wider and deeper by 
driving deeper holes and using heavier loading. Where the 
holes stand half full of water no further tamping is necessary, 
otherwise they should be thoroughly tamped. 

When the roadway is through wet, swampy land, the meth- 
ods of blasting are slightly varied to conform to the local con- 
dition. 

Side ditches on hill roads are often reduced in efficiency 
by large boulders or outcrops of stone or stumps that were 
not removed when the road was originally made. These 
should be blasted out, as they cause the ditches to overflow dur- 
ing rainy seasons and serious erosion results. Where the 
boulders are loose, they can be easily removed by the snake- 
hole method as previously described; but where the trouble 
is from an outcropping ledge, the stone should be drilled and 
loaded. 

Permanent or intermittent trouble from soft and swampy 
roads is usually found where roads cross shallow streams or 
swamps. The trouble arises from, the stream channels being 
either too small or too shallow. The only permanent relief 
is in ditching under, and a sufficient distance below, the road 
to drain the water away. 

Where such ditches are to be through wet, saturated soils, 
the best method of blasting is to load 50 per cent. straight 
dynamite in holes 18 to 24 ins. apart and, at a depth usually 
a little less than the desired depth of the ditch. Such a line 
of holes may be several hundred yards long and is fired by a 
single cap placed in one hole, the shock or concussion and de- 
tonation being carried from one hole to the next almost si- 
multaneously due to the sensitiveness of this grade of dyna- 
mite. 





FIG. 4—ROADWAY WELL ARCHED FOR DRAINAGE. 


The greatest handicap to this type of blasting is tempera- 
ture, as it cannot be used in weather colder than about 50° F., 
on account of the straight dynamites being high freezing and 
becoming less sensitive to shock when chilled. 

Cold Weather Ditching 

When the weather is cold or the ground dry, so that the 
above-described method will not work, the holes are punched 
further apart and loaded with a low-freezing explosive. Each 
individual charge must be primed with an electric blasting 
cap, so that the entire charge consisting of a number of holes 
may be fired at one time by means of a blasting machine. For 
small ditches, extra 30 per cent. dynamite will give good re- 
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excavate a small ditch at the least cost per 
ditches larger than 5 ft. wide and 
the will be reduced by using extra 40 
dynamite, or, in light, sandy soils, gelatin 40 per 
The extra dynamites are not so water resisting as the 
gelatin, hence when the charges must be left for a long time 
in water-soaked soils before firing, the gelatin is preferable. 

A single row of properly charged holes can usually be de- 
pended on to blast out a ditch from 1% to 4% ft. deep and 
4 to 7 ft. wide in dry soils and 5 to 9 ft. wide in wet 
soils. When wider ditches are required it is best to load two 
or threq parallel rows of holes spaced about 3 to 4 ft. apart 
and fire them at the same time. Deeper ditches can be 
blasted by first opening a wide ditch 3 or 4 ft. deep and then 
loading a single row of holes in the bottom of it. This method 
has resulted in giving ditches up to 18 ft. wide and 8 ft. 


sults, as they 


running foot, but for 


30 ins. deep cost 
per cent. 


cent. 


from 


deep, but it is not ordinarily advisable to attempt ditches 
deeper than 6 ft. 
The advantages of blasting this class of ditches are: 


the saving in cost, the ability of explosives to ditch even under 
water and through root-bound soils, the little time required 
for the work, lack of need for expensive equipment that may 
be used again, and the saving in cost effected by not having 
to move heavy and cumbersome machinery long distances. 
Blind Drains 

Some subsoils do not form a good foundation for a road 
absorb and hold too much water, thus making 
the subgrade so springy that the surface is soon broken up. 
Similar conditions are produced by springs under the sur- 
face of the road. Relief can be obtained by the use of a blind 
or covered drain laid at the side of the road with branches 
running across and under the subgrade. Frequently side 
ditches have branch blind drains leading under the subgrade. 


because they 


The depth of such blind drains should be not less than 2 ft., 
and preferably 30 ins. 
They may consist of drainage tile or loose broken rock 


piled into trenches. The tile is more substantial and satis- 
factory, though generally somewhat more expensive. 

It is much better practice to lay the main tile line parallel 
with and at the side of the road with branches at intervals 
leading across and under the subgrade than to lay the line 
and under the center of the road. The first cost of the 
latter method is somewhat but in case of any repairs 
being whole center line of the road is disturbed 
and the surface practically ruined. 

When streams are parallel or 
it is often cheaper the stream than to elevate the 
road to a sufficient height to keep it out of trouble. 

Stream Bed Changes 
for a stream bed for 
the water artificial means, 
Equally good results may be obtained with 
undertaking the work in a slower but 
which will permit the stream to do most 


along 
less, 
necessary the 
crossed 


crooked or shallow 


to correct 


permanent 
the expense 


When 
control of 


all the excavating 
is done by 
mounts up rapidly. 
much less expense by 
more systematic way, 
uf the actual digging itself. 

A great part of the filling up of stream courses is caused 
by logs and other floating material forming rafts and sand 
bars in the channels. Another fruitful source of trouble is 
from outcrops of rock which divert or impede the normal flow 


of the current. Overhanging stumps and trees along the 
banks lend still further obstruction. Sharp bends in the 


course of the stream check the current and cause trouble by 
forming sand bars. 

Any and all of these troubles may be overcome quickly and 
at reasonable cost by the use of dynamite for shooting out the 
and blasting a sufficient channel through the 


A well-placed blast will remove the overhang- 


rafts and logs, 
confining rock. 
ing stumps. 
The cutting off of sharp turns in the channel will take a 
little more time and should be well done in the beginning. 
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Locate the line of the new cut-off and blast a ditch that will 
at all times carry a part of the flow. When this is done and 
the rafts and logs are out of the way above and below, all 
there is left to do is to wait for the heavy rains to flood the 
streams. The increased volocity of flow will cause the water 
to cut and wear away at the bottom of the channel as well as 
at the sides. From time to time it will be best to go over the 
stream and make sure that no new obstruction is being 
formed. 

Small blasted ditches have been scoured out by the current 
until they are now carrying the entire flow of large streams. 
With a little help now and then any stream with a fair fall 
can be made to do wonders in making itself a permanent and 
suitable course. 

Sometimes roads must parallel streams for considerable 
distances, where the lay of the land is such that the road must 
be immediately alongside the stream. Correction lies in deep- 
ening the stream by blasting, and then constructing a small 
side ditch next to the bank to handle the water from above. 

Blasted boulder and stump fragments and logs of trees 
from the right-of-way make excellent material for riprapping 
the side of the road next the stream to prevent undercutting. 





Prevention of Longitudinal Cracks in Hard Surface 
Pavements 
C. Perkins, C. E., Chief Engineer Dunn Wire-Cut 
Lug Brick Co., Conneaut, Ohio 


By Wm. 


Can longitudinal cracks in hard surface pavements be pre- 
vented? Many brick and concrete pavements, especially in 
northern latitudes, develop unsightly cracks along the center 
line cf the pavement, which mar otherwise good pavements. 
These cracks may not lessen the durability of the pavement, 
and they are easily taken care of at small expense; but they 
are defects which we should endeavor to overcome by im- 
proved constructional methods, said Mr. Perkins in a paper 
before the American Society of Municipal Improvements, 
which follows: 

The study of longitudinal cracks in hard-surface pavements 
hes evolved several theories of causes. The generally accepted 
theory is that of pressure exerted against the underside of the 
artificial foundation by the freezing of water in the under- 
lying sub-grade. Undoubtedly other conditions, such, as traffic 
or soft sub-grade might be either an efficient or a contributory 
cause of cracking; but in my opinicn 90 per cent ‘of longitudi- 
nal cracks are the result of frost heavage. 

Pavement Underdrainage 
How can this frost action be prevented? We have said in 
“Drain! drain! drain! and more drain! Keep 
rade dry”: and in our endeavors to keep subgrades 
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thoroughly dry we have cross-drained, drained longitudinally. 


herring-bone drained and drained the taxpayer’s pockets, yet 
we have longitudinal cracks, many times directly over our 


elaborate system of drainage. 

Underdrainage is unquestionably advantageous in lowering 
the water table, but present methods fail to keep subgrades 
dry, particularly in ciay soils and in soils susceptible to capi- 
larity. While our present drainage system does not prevent 
cracks due to frost action, it does tend to prolong the life of 
pavenients; nevertheless, in spite of drains a certain amount 
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of water reaches the subgrade underlying and supporting the 
artificial foundation, and successive freezing and thawing, 
especially in the early spring of the year, causes upheaval of 
the subgrade. As explained in a recent article, as the pressure 
cannot go downward on account of the frozen ground, it must 
extend upward. This upward thrust breaks the pavement. 

We do not know exactly how the pressure acts. We have 
net enough data on the subject to warrant positive conclusions. 
Undoubtedly, after the war, when engineers will have more 
time for research work, tests will be made to determine ex- 
actly hew the upward pressure acts and how the resultant 
forces are distributed through the pavement. All we really 
know now is the result—a pavement cracked, usually along 
or near the center. ' 

Evidently the remedy must be found in a foundation de- 
sign. Can we construct a foundation which will, either en- 
tirely or in some measure, overcome the destructive action ot 
frost? 

Suggested Foundation Design 

As a means of accomplishing this purpose I suggest a 
foundation constructed as follows: 

Upon the earth, or prepared subgrade, lay a course of two- 
duct tile 4 ins. in height, outside measurement. ‘The surface 
measurements could be any standard size, but I would sug 
gest 8% ins. wide by 12 ins. long. They may be made of any 
desired material, such as concrete, vitrified shale or clay, and 
of any shape or form. 

Complete this foundation with 2 or 4 ins. of concrete or 
other suitable material. We have then prepared a 6 to 8 in. 
foundation upon which to place our wearing surface of any 
standard paving material—brick, block, concrete or bitumi- 
nous. 

How Tile Reduces Upward Pressure 

By the use of the tile in the artificial foundation, we en- 
deavor to minimize the force of the upward pressure of a 
frozen subgrade. 

(1) The tile acts as a non-conductor of heat between tho 
ground and the paving; the air within the ducts of the tile 
serving as a non-conductor prevents the extreme cold or frost 
from penetrating through the pavement of the subgrade; and 
also prevents the escape of heat from the earth. In many 
sections this type of construction may prevent actual freezing 
of the subgrade, while in extreme northern sections it will 
materially reduce the freezing. 

(2) When the earth, or subgrade, does freeze, notwith- 
standing the heat insulation of the tile, and that the force, 
or explosion, would be compensated by the air space and not 
be transmitted to the paving above. In case the tile be too 
strong to break under pressure of a frozen subgrade, the bot- 
tom of the tile, under the air spaces, could be “scored,” thus 
providing a weak spot to break under this upward pressure. 
The superfoundation and the wearing surface would be suffi- 
ciently strong to bridge over any breakage of the bottom of 
the tile under the air-space sections, since the walls and par- 
titions of the tile would remain intact and would afford ample 
support to the superfoundation. 

(3) The tile would also act as drains to carry off any 
ground water or water drawn into them by capillary action, 
thus lessening the hazard of cracking due to the upward force 
exerted by frost in the subgrade. 

Laying the Tile 

The tile may be laid longitudinally, transversely or diag- 
onally. 

If laid either transversely or diagonally, the water would 
be carried to the curb or edge, where it can be taken care of 
by means of longitudinal drains or French drains of gravel 
or stone. 

If the tile are laid longitudinally the water can be taken 
care of at regular intervals by cross-drains of tile or by French 
drains of gravel or stone. 
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The grade and cross-section of the improvement would de- 
termine these details. 

It is difficult to estimate comparative prices in these ab- 
normal times, but basing estimates on available data, the 4 in. 
tile should not cost more than 4 ins. of concrete in place, and if 
ecnstructed as suggested the tile and concrete foundation 
should be able to carry at least the same load as if the founda- 
ticn were entirely of concrete or of a material of equal load- 
bearing strength. 

The type of foundation I have suggested as a means of 
preventing longitudinal cracking of hard surface ravements 
is the result of study and experience, and while it has not 
been subjected to the final test of practical service under all 
kinds of climatic and traffic conditions, I have sufficient faith 
in its utility for the purpose designed to have the type of 
construction protected by patent. 





Restoration and Extension of Water Transportation 
in the Illinois Valley 
By W. L. Sackett, Superintendent of Waterways. Illinois De- 
partment of Public Works and Buildings, Springfield, Til. 


In 1915 the State Legislature, upon recommendation of 
Governor E. F. Dunne, passed a law authorizing the issuance 
of $5,000,000 in bonds for the construction of what was termed 
a deep waterway from Lockport to LaSalle, utilizing the Des- 
Plaines and upper Illinois rivers. The law indicated the gen- 
eral engineering plan to be followed. 


Adverse Ruling of War Department 

Under the Rivers and Harbors Act of 1899, before any con- 
struction work for the improvement of rivers, or other navi- 
gable waters, can be undertaken, it is required that a permit 
from the Secretary of War at Washington be secured. In 
June, 1915, Governor Dunne made application for approval of 
the prceposed plans to the Chief of Engineers at Washington 
for the purpose of obtaining the necessarv permit from the 
Secretary of War. In November of 1916 the application was 
referred to Col. W. V. Judson, U. S. Engineer then in charge 
of the Chicago district, for the purpose of a hearing and full 
inquiry into the entire situation. A number of amendments 
were offered to the engineering plan in the report of Colonel 
Judson, and also in the reports of other federal engineers. 
The chief of engineers refused to approve the plans, and, 
therefore, the Secretary of War refused to issue the necessary 
permit for the construction of this waterway. Litigation also 
intervened to prevent progress upon the proposed plan. 

Change of State Administration 

In July, 1917, when Governor Lowden’s department offi- 
cials took charge of administration work, it was found that no 
engineering plans had been developed that in any way changed 
the situation from what it was at the time of consideration by 
the chief of engineers at Washington and the refusal of permit 
for construction. Further, it was found there were no plans 
developed upon which bids could be asked or contracts let, al- 
though for several months the general public had been led to 
believe everything was in readiness for actual construction 
upon the waterway by the canalization of these rivers. 

Getting Ready for Construction 

In November, ' 1917, the state employed Mr. M. G. Barnes 
as consulting engineer on this project. Mr. Barnes had re- 
cently been connected with the completion of the Erie canal 
and had experience in the construction of the Hennepin canal, 
and also designed the structures for the Panama canal. The 
co-operation of federal engineers was invited. Since that time 
these engineers have been at work upon developing details of 
plans necessary for an intelligent consideration of the project 
by federal authorities at Washington. It has developed that 
several amendments to the state law are also desirable. It is 
the hope of the Department of Public Works and Buildings, 
Division of Waterways of the State, handling the situation, to 
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overcome the various difficulties presented in this problem: dur- 
ing the coming winter, so that everything may be in readiness 
for actual construction after the conclusion of the war. 


Rehabilitation of Illinois and Michigan Canal 

In February, 1918, at a conference of advocates of more 
adequate waterway facilities down the Illinois valley with 
Governor Lowden and state and federal engineers working on 
the development of plans of this waterway, these engineers 
indicated that a very desirable preliminary to the construction 
of a larger waterway would be the rehabilitation of the Illinois 
and Michigan canal, especially from connection with the san- 
itary district channel at Lockport, to La Salle. It was indi- 
cated that this canal could not only be utilized in necessary 
transportation of material for the proposed larger project, but 
that during the present period it could be of immense value 
as a transportation factor during the emergency of war. In 
the best days of navigation on this channel it was able to 
transport a million tons of freight in a season—equivalent to 
a saving of approximately 20,000 freight cars. 

As a result of this conference the superintendent of the 
Division of Waterways of the State interested authorities at 
Washington in this proposition, with the result that an allot- 
ment of $150,000 was made for the purpose of this improve- 
ment. Actual worl was authorized June 3, 1918. Supervision 
thereof was delegated to Col. C. S. Riche, U. S. engineer at 
Chicago. Structures along the canal were found in bad con- 
dition. The work of repair and reconstruction was pushed 
and all were put in first-class shape within 90 days. The 
water was out of portions of the channel and the removal of 
fills at various points was undertaken by teams and scrapers. 
On the ist of September work had progressed to such extent 
that a good channel was afforded between Chicago and Ottawa. 
West of that point, however, the channel was restricted by a 
number of bars and fills, and dredging was delayed to some 
extent by inability to get the proper equipment for the work. 
Work, however, is progressing favorably at this time, and 
boats with draft of not more than 4 ft. can be handled through- 
out the entire canal. The dredging and improvement are to 
continue, however, to provide a greater bottom width of chan- 
nel, and before the opening of the navigation season in the 
spring of 1919 it is expected the work of restoration of this old 
canal will have progressed to such an extent as to afford ap- 
proximately the original navigable depth of water throughout 
most of its length. 

Money for Canal Boats 

While this work has been in progress advocates of water 
transportation through the Illinois valley to connect Chicago 
with the Illinois and Mississippi rivers have organized cor- 
porations to provide boats, and the federal government has 
also allotted money for the construction of boats which are 
now in use upon the Mississippi river. The government has 
promised an allotment of money for boats on the Illinois river. 
More tonnage is waiting transportation than can possibly be 
handled through the Illinois and Michigan canal, even if re- 
stored entirely to its former capacity, but it will serve a tem- 
porary useful purpose in relieving transportation congestion 
until a larger and more adequate waterway can be provided. 

Project of National Importance 

The state is at present considering plans for the larger 
waterway from the standpoint of its national importance in 
connecting the inland waters of the country with the east and 
west coasts, rather than as a local enterprise of value. With 
sufficient depth of water and adequate locks through this 
stretch of country, direct water transportation can be had 
from New York City up the Hudson river, through the Erie 
canal, through the Great Lakes to Chicago, and from Chicago, 
through the Illinois and Mississippi rivers, to New Orleans. 
By utilizing the Hennepin canal these shipments can be sent 
across the state to Rock Island and thence north to Minneap- 
olis and St. Paul. 
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New Line of Trailers 


A line of trailers, both of two and four-wheel type, and in- 
cluding models from 3 to 10-ton capacities, has been announced 
by the J. M. Case Trailer Company, of Grand Rapids, Mich. 

A feature of the line that is of special interest to contrac- 
tors and municipal departments is a trailer chassis equipped 
with gravity steel dump body. 

An important innovation is a new jacking device of the 
double post type, which can be operated by one man from 
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CASE STANDARD STAKE BODY SEMI-TRAILER 
WITH JACKS. 


J. M. 


either side of the trailer. When not in use the jack is swung 
up out of the way, and as it is permanently attached to the 
trailer it is always ready for service. 

Any of the Case semi-trailers can be instantly converted 
into a four-wheeled trailer by simply adding the Case front 
running gear. The front running gear unit is built in various 
sizes to correspond with the various semi-trailer capacities in- 
cluded in the line. 





Coming Conventions 


WASHINGTON STATE GOOD ROADS ASSOCIATION— 
Annual convention at Pasco, Wash., Nov. 14-15. Sec’y, Clancey 
M. Lewis, Seattle, Wash. 

SOUTHERN APPALACHIAN 
TION—Annual meeting at Asheville, N. C., Nov. 19-21. 
dent, A. Dennis Williams, Morgantown, W. Va. 

AMERICAN ASSOCIATION OF STATE HIGHWAY OFFI- 
CIALS—Annual meeting at Chicago, Dec. 2-6. Acting Sec’y, 
A. Dennis Williams, Morgantown, W. Va. 

HIGHWAY INDUSTRIES ASSOCIATION—Joint meeting 
in Chicago, Dec. 4 and 5, with American Association of State 
Highway Officials. 

NATIONAL MUNICIPAL LEAGUE—Conference at Roches- 
ter, N. Y., Nov. 20-22, to discuss reconstruction problems. 
Sec’y, Clinton Rogers Woodruff, Philadelphia, Pa. 

AMERICAN PUBLIC HEALTH ASSOCIATION—Annual 
convention at Chicago, Dec. 9-12 (note change in date). Sec’y, 
A. W. Hedrick, 126 Massachusetts Ave., Boston, Mass. 


GOOD ROADS ASSOCIA- 
Presi- 





Trade Note 


The Chicago Pneumatic Tool Co. announces that contract 
has been let and work started on the erection of an up-to-date 
addition to their Cleveland plant, which is planned to double 
the present output. It is expected that work will be com- 
pleted on the building itself about November 1st. The neces- 
sary equipment has been ordered and it is believed will be 
delivered and ready for installation by the time the building 
is completed, so that the additional production contemplated 
will be available very soon thereafter. 
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This time it is Franklin County, Ohio, with 
154 miles of Tarvia roads—more miles of 
good roads in a single county than some 
states had a few years ago. 


SO economically and so sat- 
isfactorily has Tarvia solved 
the good roads problem for 
Franklin County (Columbus 
and its environs) that the road 
authorities have settled down to 
the steady and almost universal 
use of Tarvia on all macadam 
roads carrying heavy traffic. 


Last year Franklin County ran its Tarvia road mile- 
age up to 154, not including the many miles of 
Tarvia streets under the jurisdiction of the State 
Highway Department. 


Think of that for a county road record! 


So pleased are the members of the Board of County 
Commissioners that they have written us the follow- 
ing official letter: 


‘‘We, the members of the Board of Commissioners of 
Franklin County, Ohio, take pleasure in recommending sur- 
face-treatments of Tarvia. Our experience teaches us that 
this method is superior to any coming within our knowledge. 
This Board has, up to this time, treated about 154 miles of 


Illustrated booklet free on request. 


Another Tarvia County 
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Photo at top: Lockbourne 
Road, Franklin County, 
Ohio. **Tarvia-B’’ treat- 
ment. Ohio, 


Photo in circle: 
Harrisburg Pike, Columbus, 
**Tarvia-X,’’ July, 1915. 





road with this material, which has = 
proven so satisfactory that the Board 
: will resurface many miles more. In 
@ fact, it is the opinion of this Board 


rs from experience, that all water- 
bound macadam should be treated 
with Tarvia to prolong the life of 
the road. 


Preserves Roads 
Prevents Dust 


(Signed) Chas. W. Miller 
Levi E. Douglass 
Walter Mulby 
Board of County Commissioners, 
Franklin County, Ohio. 
Any County or Township that is finding it increas- 
ingly difficult and costly to keep up its roads under 
the stress of modern motor-trafic will do well to 
follow Franklin County’s example and adopt Tarvia. 
Tarvia is the one economical solution to the modern road 
problem. Tarvia roads are mudless, dustless, water-proof, 
frost proof, and automobile-proof, and they cost very little to 
maintain. 





Special Service Department 





This company has a corps of trained engineers and chemists whohave ~ = 
given years of study to modernroad problems. The advice of these 2 
men may be had for the asking by any one interested. If you will = 
write to the nearest office regarding road problems and conditions = = 
in your vicinity, the matter will have prompt attention. 


BM 





omannnentnercriit 


Address our nearest office. 





New York Chicago Philadelphia 7) Boston St. Louis B 
Cleveland Gincisaati-Pittaburgn EM (fs Vite i. Company pec Birmingham 
Kansas City Minneapolis Nashville Salt Lake City Seattle Peoria aati = 
Atlanta Duluth Milwaukee Bangor Washington Johnstown Lebanon Youngstown Toledo = 
Columbus Richmond Latrobe Bethlehem Elizabeth Buffalo Baltimore z 
THE BARRETT COMPANY, Limited: Montreal Toronto Winnipeg Vancouver St. John, N. B. Halifax, N. S. Sydney, N. S. 
LAM AAA EAA AAA AU 
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Contracts AWARDED 











ROADS AND STREETS. 


Ariz., Bisbee—Geo. H. Oswald, O. T. 
Johnson Bldg., Los Angeles, Cal., award. 
contr. for grading and conc. paving; also 
constr. brdgs. & culvts., Sec. 3, Bisbee- 
Douglas hwy., at $180,000. 

Ark., Fayetteville—E. A. Gillett, Spring- 
dale, Ark.. award. contr. by city for pav- 
ing 14,000 sq. yds. asph. or bitum. macad. 
pavement, 15,000 lin. ft., curb and gutter, 
and 3,8uu cr vs a4 

Cal., Madera—H. Crummey, Hearst 
Bldg., San Francisco, award. contr. for 
paving 69th St., B to H Sts., at abt. $37,- 
599. 

Cal., Manhattan Beach—R. S. Quarrier, 
711 S. Los Angeles St., Los Angeles, award. 
contr. for paving abt. 13 blocks on Ocean 
Ave., involving 66,464 sq. ft. of conc. pav- 
ing; 3,400 lin. ft. cement curb, 2,500 ft. of 
header and incidental work, at $18,961. 

Cal., Martinez—O’Brien Bros., award. 
contr. for grading Barry Hill from Mar- 
tinez city limits, at $28,133. Work will 
start immediately. 

Cal. Riverside—Johnson-Shea Co. (P. O. 
Box 906) city, award. contr. for construct- 
ing oil macad. shoulders on Box Springs 
road—Gage Canal to Santa Fe Ry., at $9,- 
189. 

Cal., Santa Ana—J. G. Donovan, Los An- 
geles, award. contr. by Bd. Supvrs., Orange 
Co., for bldg. 5.47 miles of road in Yerba- 
Linda subdivision, involving 40,000 cu. yds. 
excav., at $25,498; city also received low 
bids for paving Edinger St., Main to Bris- 
tol Sts., cone., from Orange Co., Engrg. 
& Constr. Co., at abt. $14,520. 

Cal., Vallejo—Worswick Constr. Co., will 
pave Pennsylvania, York and El Dorado 
Sts., at $34,646. 

Colo., Denver—E. O’Neil, Sedalia, award. 
contr. by State Hwy. Comn., for grading 
and draining 21 miles ditch and crown 
work and 21 miles shale surfacing from 
Fifle to Meeker Rd., Garfield and Rio Plan* 
co Cos., at about $76,375. 

Conn., New Haven—R. B. Daley, award. 
contr. for repaving E. Chapel St., Mill 
river to Ferry St., at $15,000; C. W. Blakes- 
lee & Sons, award. contr. to pave Factory 
St.. Commerce to George Sts., at $3,000 
(asph.), also paving with asph. on Oak St., 
Congress to Broad, at $7,000. 

t., New Haven—Franklin Contracting 
Co., 52 Vanderbilt Ave., New York, award. 
contr. for paving sts., at abt. $20,000. 

Ct., New London—Connecticut Hassam 
Paving Co., 902 Chapel St., New Haven, 
award. contr. for paving by Bureau Yds. 
& Docks, Navy Dept., at $17,364. 

D. C., Anacostia—Faribault Bldg. Corp., 
Southern Bldg., Washington, D. C., award. 
contr. by Navy Yd. Bureau of Yds. & 
Decks, for constr. road, at $48,115. 

Fia., Lake Worth—E. E. W. Bunker and 
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G. F. Bullard, Lake Worth, award. contr. 
by city for repairing and rebldg. sts., at 
about $8,000. 

Ga., Augusta—Ely Construction Co., 
award. contr. for paving of roads within 
Camp Hancock, at about $500,000. There 
are abt. 12 or 14 roads in camp, including 
abt. 5 miles of county roads—Wheeles and 
Wrightsboro—which will make about 16 
miles of paving; county rds. will be abt. 
30 ft. wide, govt. rds. 20 ft. Asphaltic 
cone. will be used. There will be abt. 225,- 
000 sq. yds. of material; fdn. 9 ins. of 
gravel, of which abt. 60,000 cu. yds. will 
be required. 

Ida., Caldwell—C. E. Filabaugh Constr. 
Co., city, award. contrs. for constr. of conc. 
walks and crossing walks at approx. $8,- 


500. 

ill., Chicago—Chicago Heights Coal Co., 
award. contr. for constr. three-mile stretch 
of Homewood-Lansing road, at $71,097. 

lll.. Great Lakes—Jas. A. Sackley Co.. 
133 W. Washington St., Chicago, award. 
contr. for constr. road improvements at 
naval training station at $72,700. 

ill., Rock tsland—Walsh Constr. Co., 
award. contr. for road bldg. for U. S. Gov- 
eriment, at $20,000. 

li!., Sterling—Sell Kollar, Pana, award. 
co.tr. for cone. paving on W. 12th and W. 
13th Sts., at $13,627. 

ill., Watseka—Collins & Ivons, Mt. Ver- 
non, award. contr. for abt. 5,250 ft. of road, 
including culverts, at abt. $11,231. 

ind., Greenfield—Winslow & Richey, 
award. contr. for bldg. Ware rd., in Brown 
, at $8,574. 

Ind., Indianapolis — Marion Co. Constr. 
Co., city, award. contr. for constructing 
couec. road in VCeuter awp., at odsu,aur. 

Ind., Terre Haute — Carpenter Constr. 
Co., Trust Bldg., award. contr. for grading 
%g-mile N. 13th St., 36 ft. wide, brk. wear- 
ing surface, conc. fin. and installing sewer 
and water laterals, at 29,700. Wk. involves 
1.600 sq. yds. grading and 300,000 sq. yds. 
brick blk. 

Ind... Terre Haute—Foclkes Contg. Co., 
703 Ohio St., award. contr. for grading & 
paving one-half mile Lafayette Ave., at 
abt. $43,500. 

Ky., Louisville — Louisville Asph. Co., 
Floyd & Lee Sts., award. contr. for re- 
moving old granite pavement on Market 
St., 5th to 6th—at $16,755; Bickel Asphalt 
Paving Co., 6th and Lee Sts., award. contr. 
for similar wk. on Broadway—10th and 
llth Sts. 

Ky., Walton—Claude E. Harris, award. 
contr. for constr. of conc. streets at $45,- 
034. 

La., Opelousas—H. M. Hollier, award. 
contr. to construct™8 miles Kretz Spring 
Rd., 24 ft. wide, dirt road, at $24,000. 

Mass., Boston—B. E. Grant, 27 School 
St., award contr. for granite blk paving 
on conc. fdn., on Causeway and Commer- 
cial Sts., at abt. $75,570. 

Mass., Boston—City award. following 
contracts for street improvements: Wm. 
J. Barry, contr. for recut granite block 
and wood block pavement in Dorchester 
Ave., Rawson street to Savin Hill Ave., 


at $88,989; Bernard E. Grant, contr. for 
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granite block pavement in Atlantic Ave., 
Summer street to Broad street, city proper, 
at $103,868; Jas. Doherty, contr. for gran- 
ite block pavement in Tremont street—- 
Common S8t., to Castle St., at $89,758; Rowe 
Contracting Co., contr. for Topeka pave- 
ment in Tremont St., Castle St., to Dover 
St., at $21,028. 

Mich., Charlotte—Chase Bishop, Hills- 
dale, award. contr. for construction of over 
4% miles of Lansing and Eaton Rapids 
road, at $27,000. 

Mich., Grosse Point—Lennane Bros., 809 
Union Trust Bldg., Detroit, award contr. 
by village to resurface 7,000 ft. Jefferson 
Ave., east of city limits of Detroit, with 
creo. wood blk., at about $100,000. Work 
involves 24,050 sq. yds. wood block. 

Mich., Lansing—Chas. Bishop, Hillsdale, 
Mich., award. contr. for constr. of 4% miles 
of Lansing and Eaton Rapids road, at $27,- 


00. 

Mich., Wyandotte—Rice Constr. Co., 
city, award. contr. for constructing cement 
curb and reinf. conc. paveemnt on Em- 
mons Blvd., at abt., $9,000. 

Minn., Aitkin—J. H. Kinsella, award. 
— for road work at Tamarack, at $7,- 
Minn., Glencoe—Gould & Howe, Glencoe, 
Minn., award. contr. for grading at $25,815; 
Edw. Kasper, Silver Lake, Minn., contr. 
for graveling, at $12,505; M. A. Adams & 
Co., 927 Andrus Bldg., Minneapolis, contr. 
for brick and conc. work at $7,406; Con- 
crete Products Co., Elk River, Minn., 
contr. for portable culverts, at $1,306. 

Minn., St. Paul—Fielding & Shelley, 216 
University Ave., city, award. contr. for 
paving Pine St., at $37,438. 

Minn., Willmar—Chas. Weaver, Anoka, 
award. contr. for road impvts., in Kandi- 
yohi Co., at $29,423. 

Miss., Brookhaven—Nixon-Smith Constr. 
Co., Montgomery, Ala., award. contr. for 
improving 7 miles Fed. Aid Rd., in Lincoln 
Co., at $33,992. 

Mo., Clayton—Granite Bituminous Pav- 
ing Co., Railway Exchange Bldg., St. Louis, 
Mo., award. contr. to surface Lemay Fer- 
rey road from Fannie Ave., to Telegraph 
Rd., at $50,000; preliminary wk. by con- 
vict force. Cost $78,000. 

Mo., Independence — Kans. Constr. Co., 
Care M. Rose, Armour Blvd., and Locust 
St., Independence, award contr. to grade 
Courtney-Atherton Rd., at $47,479. 

Mo.,. Kansas City—Michael Ross, award. 
contr. (Provisional, subject to approval of 
Hwy. Council at Washington), for grading 
county road, Courtney to Atherton, about 
41% miles, at $47,479. 

Mo., Kansas City—Bd. Pub. Wks., award. 
following contracts: Paving 5,535 sq. yds. 
Mulberry St., 9th to 13th Sts.; 4,790 sq. 
yds., 8th St., 279 ft. east Santa Fe to 
Madison Ave., (granite blk.) to J. E. 
Walsh, 1122 E. Gillham Rd., at $42,841 and 
$37,075, respectively; 8,822 sq. yds. Hick- 
ory St., St. Louis Ave. to W. Kansas Addn., 
No. 2, and 2,948 sq. yds. 13th St., Liberty 
to Mulberry St. (granite block), to F. P. 
McCormick, 2309 Pennsylvania Ave., at 
$68,194, and $22,788, respectively. 

Mo., Jefferson City—Pope Construction 
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Co., Jefferson City, award. contr. to constr. 


hwy., Hubert Ferry to Centertown, at 
$127,000. 
Mo., St. Joseph—Land Constr. Co., 


award. contr. for resurfacing Illinois Ave., 
railroad tracks west to Packer Ave., and 
from Packer Ave., north to conc. road just 
north of Swift & Co.’s plant, at $12,000. 

Mont., Great Falls—Fred Elliott, award. 
contr. for constr. of Red Rd, by Bd. of 
County Commrs. at $16,483. 

Neb., Lincolin—Mills Constr. Co., Logan, 
Ia., award contr. for grading O. L. & D. 
hwy. on south side Burlington trk., from 
Havelock to east county line. Estimated 
abt. 104,300 cu. yds. earth to be removed 
at contr. price of 34.90c per cu. yd. 

Neb., Omaha—Condon & Bolan, award. 
contr. for grading 23,500 cu. yds. road 41, 
known as Leavensworth St. Rd. 

N. J., Edgewater Park—Utility Constr. 
Co., New Brunswick, N. J., award. contr. 
for curbs, gutters and walks, at $14,000, 
in Beverly Twp. 

N. J., Jersey City—L. R. Emmer, 150 
Nesbit St., Weehawken, award. contr. to 
pave Lincoln hwy., at approx. $15,300. 

N. J., Rockaway—Osborne & Marsellis 
Co., Bellevue Ave., Upper Montclair, N. J., 
award. contr. for reconstructing road in 
Rockaway, at $49,905. 

N. J., Trenton—Weldon Contracting Co., 
Rahway, N. J., award. contr. for hwy. im- 
provements—approx. 48,880 sq. yds. in Mor- 
ris county; Wm. P. McDonald Constr. Co., 
Mt. Vernon, N. J., award. contr. for Route 
14—abt. 48,580 sq. yds. conc. surface in Cape 
May County. 

N. M., Santa Fe—Dan La Roe, Palestine, 
Tex., award. contr. for 21.8 miles road 
betw. Tucumcari and Montoya, Quay Co., 
at $10,143. 

N. Y., Staten Island—(Boro. Richmond) 
Following were bidders for 4,925 sq. yds. 
granite blk. pavement on 6-in. conc. foun- 
dation: C. Vanderbilt, W. New Brighton, 
S. I., at $5.42 per sq. yd.; total, $35,938; Jno. 
E. Donovan, Port Richmond, S. I., $37,832; 
Jos. Johnson’s Sons, W. New Brighton, S. 
I., $36,760; Cramer & Leedecke, N. Y. City, 
$33,362. 

N. Y., New York—O’Rourke Contg. Co., 
121 N. B’way, Yonkers, award. contr. by F. 
L. Dowling, Boro. Pres., for regulating 
paving and grading 7th Ave.—Carmine St. 
to Greenwich Ave., at $179,884. 

N. C., Kenansville—Duplin County will 
improve county link of Wilmington-Golds- 
boro hwy., by convict labor. About $45,000 
available for project. 

O., Alliance—McDermik Constr. Co. 
award. contr. for 1st section of E. Pales- 
tine-Beaver Falls hwy., at $60,000. 

O., Cleveland—Bently Bros., 560 Rose 
Bldg., award. contr. by Cuyahoga Co. for 
paving, grading and curbing 450 ft. E. 43d 
St.—Hough Ave. northerly, 40 ft. wide, 
brk. 6-in. conc. base, at $12,581. 

O., Cincinnati—R. O. Danenhower, Deni- 
son Hotel, City, award. contr. for paving 
Eastern Ave.—Lumber to Corbin St.—with 
granite blk. on conc. base, at $104,992; G. 
D. Van Camp, Camp Denison, Ohio, award. 


contr. for Spec. 3419, Brotherton Rd., at 
$4,415; Jno. Nickoson, Saylor Park, Ohio, 
award. contr. for repairing Rapid Run 


road at $775.00, and repairing Delhi pike, 
Delhi Twp., at $2,832. 

Ohio, Columbus—Edward Ryan, Spring- 
field, Ohio, award. contr. for grading and 
paving in Clark County, at $114,052; Gray 
Bros., Bowling Green, Ohio, contr. for grad- 
ing and paving in Hardin Co., at $33,136. 

0., Columbus—Johnson Constr. Co., 38 S. 
Dearborn St., Chicago, award. contract for 
road improvements in Allen Co., at $72,522; 
Jno. Karsh, Celina, O., award. contr. for 
road impvt. in Allen Co., at $32,000. 

O., Fostcria—H. B. Streicker & Co., To- 
ledo. award. contr. for improvement of Tif- 
fin-Fostoria Rd., at $48,963; Highway Con- 
str. Co., Elyria, award. contr. for Lima-San- 
dusky road improvement, at $28,068. 

O., Lima—Highway Constr. Co., Elyria, 
O., award. contr. for constructing Lime- 
Sandusky road, at $28,968. : 

O, Tiffin—Highways Constr. Co., Elyria, 
award. contr. for widening and improving 
with bitum. conc., a sect. of the Lime-San- 
dusky road, Jackson Twp., at $28,968. 

Ore., Canyonsville—John Hampshire Co. 
award. contr. for grading about 14 miles of 
road betw. here and Galesville, at $200,000. 

Ore., Klamath Falls—J. H. Garrett 
award. contr. for oil macad. paving 1 mile 
of 6th St., at $17,000. 

Ore., Salem—Guy F. Pyle, Eugene, award. 
contr. for construction work on overhead 
crossing at Divide in Lane Co., at $6,940; 
Johnson & Co., Portland, award. contract 
for grading and approach work, at $17,875. 

Pa., Greensburg—Martin Brothers, 4905 
Penn. Ave. Pittsburgh, award. contract for 
constr. of 2,085 ft. cone. roadway in Adams- 


. 


burg on State Hwy. Route 120, Westmore- 
land Co., at $20,991. 

Ss. C., Camp Jackson—Simmons, Harten- 
stein & Whitton, Charlotte, N. C., award. 
contr. for paving at Camp Jackson near 
Columbia, by War Department. 

Tex., De Leon—City will construct 8 or 
9 miles clay and gravel road by day labor, 
at abt. $15,000. 

Tex., Falfurrias—W. T. Hutto, Hutto, 
award. contr. by Brooks Co., for bldg. 20 
miles Falfurrias-Encino Rd., including 
bridges, at about $55,000. 

Tex., Houston—Finley Method Co., Hous- 
ton, award. contr. for Tarvia Treatment on 
Webster Air Line Rd.; Jack Skelton, Hous- 
ee Sante. to build gravel base on La Porte 

oad. 

Tex., San Antonio—Uvalde Rock Asphalt 
Co., Swearingen McCraw Blidg., award. 
contr. for paving various streets with wood 
blk., at $15,323; McGill Construction Co., 
807 Gunter Bldg., $3,847; Texas Bithu. Co., 
705 Gunter Bldg., at $1,496. 

Utah, Ogden—P. J. Moran, Salt Lake 
City, award. contr. for bithu. paving on 
conc. foundation on abt. 3.25 mi. Washing- 
ton Ave., at $154,051. 

Va., Portsmouth—Central Engineering 
Co., Lee & Dickinson Sts., Charleston, W. 
Va., award. contr. for paving streets, con- 
structing sewers and water works, in con- 
nection with housing facilities project here. 

Wash., Centralia—Ward & Jarvis, City, 
award. contr. for bldg. Quinault-Lake road 
in Grays Harbor Co., at $42,052. 

'Wash., Colville—Paul La Plant, Colville, 
award. contr. for constructing 5 mi. Meyers 
Falls-Davenport hwy., Kettle Falls south, 
ati $6,000. 

Wash., Hoquiam—Grays Harbor Constr. 
Co., award. contrs. for gravel rdway on M 
Street—2nd to 6th Sts., at $2,700. 

Wash., Seattle—Puget Sound Bridge & 
Dredging Co. award. contr. for grading 26th 
Ave. et al., at $19,127. 

Wash., Seattle—Puget Sound Brdg. & 
Dredging Co., Central Bldg., award. contr. 
for grading and installing water mains in 
26th Ave .et al., at about $19,127. 

Wash., Seattle—Hans Pederson, Alaska 
Bldg., award. contr. to widen rdway of Har- 
vard Ave., at $5,342. 

Wis., Janesville—Kenney & Drew, Foot- 
ville, award. contr. for bldg. conc. road, 
Rock County, at about $30,000. 

Wis., Janesville—Peter Garry, Evansville, 
Wis., award. contract for 2% miles of road, 
town of Union; Chas. Wileman, Edgerton, 
award. contrs. for Janesville and White- 
water road. town of Luna, at $3,000. 

Wis., Jefferson—Lehman Bros., Water- 
town, award. contr. for rds. in Jefferson 
Co., at abt. $36,000. 

Wis., Merrill—Geo. W. Langley, Merrill, 
award. contract for Tomahawk and Merrill 
road; 5 culverts and 1 reinf. conc. bridge, 
at $30,000. 

Wis., Prarie Du Sac—Brittenheim-Hicks 
Lumber Co., Sauk City, Wis., award. contr. 
for 18 culverts at $2,500 in Sauk County. 


SEWERAGE AND SEWAGE 
TREATMENT. 


Ala., Anniston—Labarre & Erwin, New 
Orleans, La., have contract for sewerage 
system at Camp McClellan. The work has 
started and includes 21 miles trunk lines 
and six miles surface piping to the mains. 
Contract was let at $625,000. 

Ale., Tuscumbia—Speed & Kearney, 
Memphis, award. contr. by city for com- 
plete sewer system, at approx. $175,000. 

Cal., Los Angeles—Has. D. Kneen Con- 
tracting Co., Santa Monica, award. contr. 
for constructing complete sewer system at 
Newport Beach, at $173,000. Work consists 
of laying 11 miles) of mains and will begin 
just as soon as Capital Issues Committee 
approves issuance of bonds. 

Colo., Brighton—J. Swartz, Colorado 
Springs, award. contr. for bldg. san. sewer, 
trenching and laying pipe, also bldg. septic 
tank, at about $64,000. 

Ct., Bridgeport—Burns & Co., city, award 
contr. to lay sewers in Soehr PI., and Booth 
St., at approx. $2,200; Louis Jacques, contr. 
for sewer through Golden Rod, Jewett Aves. 
and Connor St. 

Ct., Greenwich—Pioneer Contracting Co., 
40 N. Main St., New Rochelle, N. Y., award. 
contr. for installing sewer, at $3,000. 

Ct., Torrington—Gildo Valli, 232 Oak St., 
award. contr. for bldg. outfall sewer in 
Park Ave., King St., and River Dr., Sec. 
1, at $6,995; Ossola & Bessozi, 164 Pythian 
Ave., Sect. 2, at $8,025. City will purchase 
material. Work involves 3,000 ft. 36-in. 
segmental blk. sewer, abt. 1,800 cu. yds. 
earth trenching; also gage house at Naug- 
atuck river. Total cost about $35,000. 

Fla., St. Petersburg—J. B. McCrary Co.. 
Atlanta, Ga.. award. contr. to install conc. 
storm sewer foot of Central Ave., at $2,584. 
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Ga., Camp Gordon—Southern Ferro-Con- 
crete Co., Atlanta, has sublet contr. to J. 
B. McCrary Co., Atlanta, to extend sewer 
system at Camp Gordon, at $75,000. 

lil., Chicago—R. F. Conway Co., award. 
contrs. for adjust’g. sewer manhole & 
catchbasins, construct’g & connect’g catch- 
basin inlets, constructing new brk. catch- 
basins complete, etc., etc., on N. Hamlin 
Ave., from south line Armitage Ave., to no. 
line Cortland St.; also so Wood St., from 
so. line of right of way of Englewood Con- 
nect’g Co. R. R. to no. line W. 59th St., etc.; 
Jno. Tiritilli award. contr. for drains in S. 
Park Ave., bet. E. 95th and E. 99th Sts.; 
A. Frank Ranieri, contr. for drains in N. 
Trou St., bet. W. Grand Ave., and C. Mil. 
& St. Paul R. R.; Di Vito & Till, contrs. for 
drains in system of streets. 

la., Davenport—D. E. Keeler & Co., 706 
Putnam Blidg., city, award. contr. to con- 
struct 64% miles sewer and drains; work to 
be in connection with erection of 400 houses 
panera for U. S. Housing Corp. $47,- 
Ky., Louisville—K. A. Barker, 1152 S. 
18th St., award. contr. for bldg. 2,305 ft. 
sewer in 41st St., Walnut to Cedar, and 
from Walnut to Shawnee Pkway; also bldg. 
sewer 4,984 ft. long in Ellison Ave., at total 
of $4,017. J. <A. Cahill, 1540 S. 9th St., 
award contr. for bldg. sewers in Hale Ave., 
25th to 26th Sts., 2,741 ft. long, at $13,771. 

Ky., Louisville—M. L. Underhill, New 
Albany, award. contr. for constr. of sewers 
in newly-created district in Silver Grove, 
at $2,372. ; 

Mass., Boston — Vozzella & Todesca, 
award. contr. for sewerage work in Green 
St., and Unior Ave., at $8,317. 

Mass., Boston—T. J. O’Connell, 112 Water 
St., award. contr. for catchbasins, etc., in 
N. Harvard and Kendrick Sts.; W. M. Bar- 
rett & Co., 35 Wendell St., Boston, contr. 
for bldg. sewers in Cambridge Sts., Charles- 
town Dist., at $48,419 for all conc. and $48,- 
120 for cone. and segm. blk. arch sewer. 


Mass., Boston—Geo. J. Regan, award. 
contr. for sewerage wks. in Prospect St., 
and outlet in Fairmount avenue, Hyde 


Park, at $3,535; Wm. Barrett & Co., award. 
contr. for bldg. conc. sewer with segment 
blk. arch, Rutherford Ave., bet. Chapman 
and Cambridge Sts., Charlestown, at $48,- 
418; Wm. J. Barry, contr. for sewerage 
wks. in Freeport St., Union St., abt. 160 ft. 
southeast of Victory Rd., Dorchester, at 


$1,881. 
Mass., Quincy — Dennis F. Crowley, 
award. contr. for bldg. sewers in Avalo, 


Lawa and Whiton Aves., Dee Rd. and Rug- 
gles St., at $161,523. Work involves 22,500 
sq. yds. bitum. macad., 45,000 gal. bitum. 
matl., 88,000 sq. ft., granolithic walks, 2,406 
lin. ft. curved and 200 lin. ft. straight curb- 
ing, 17,235 lin. ft. 8-18 in. sewer and drain 
pipe, etc., etc. 

Mass., Quincy—Dennis F. Crowley 
award. contr. for bldg. sewers in Avalo, 
Lawa and Whiton Aves., Dee Rd. and Rug- 
gles St., at $161,523. 

Minn., Fairmont—J. W. Turner Improve- 
ment Co., 309 Youngerman BIlk., Des. 
Moines, Ia., award. contr. for sewer con- 
struction, at $49,812; disposal plant award. 
to F. D. Gould, Fairmont, at $17,992. 

Minn., lronton—Pastoret Constr. Co., Ly- 
ceum Bldg., Duluth, award. contr. for sew- 
ers in Sewer Dist. No. 2; 1,130 ft. 12-in. 
sewer, 2,305 ft. 10-in. sewer, 540 ft. 8-in., 
12 manholes and 11 lampholes, at $29,000. 

Minn., Trommaid—Pastoret Constr. Co., 
911 Lyceum Bldg., Duluth, award. contr. 
for sewer system, at $62,000. 

Miss., Clarksdale—Olivet & DuComb, 
Maircieu, award. contr. for constr. of abt. 
7 miles drainage at abt. $25,000. 

Mo., Kansas City—Fred Lamanier award. 
contr. by Bd. Public Wks., for constructing 
sanitary sewer bounded by Troost, Holmes, 
64th and 67th Sts., at $16,220. 

Mo., Kansas City—Kinler Constr. Co., 
3426 Mich. Ave., city, award. contr. for con- 
structing sewers in city, at $51,390. 

Mo., Joplin—V. E. Koch, award. contr. 
for sanitary sewers in Dist. 28, at $3,129. 

N. J., Plainfield—Michael Mango, award. 
contr. for extension system of san. sewers 
at $2,733. 

N. J., Trenton—G. Boscarelli & Jos. Jin- 
goli, 26 Middle Rice St., award. contr. for 
sewer constr. in Franklin St., at $3,500. 

N. Y., New York—Masterson Constr. 
Corp., 706 W. 100th St., award. contr. for 
installing sewers for new and proposed 
bldgs., on Randalls Island, at $17,970. 

N. Y¥., Rochester—Whitmore, Rauber & 
Vicinus; also Michael H. Ripton, award. 
contracts for rebldg. storm water sewer 
overflow chambers at foot of Brooks ave., 
and intersect. of Plymouth ave. and Penn. 
tracks, to permit completion of barge canal 
harbor. Work will be done on cost plus 
plan. Est. cost $40,000. Just which half 
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of job each firm will do will be decided by 
City Engr. Fisher. 

N. Y., Syracuse—Following contracts 
awarded by Bd. of Contr. & Supply for 
three sections of 17th ward sewer system: 
Antonio Ilacqua, ist sect., at $12,276; Sam- 
uel Palmisano, 2d sect., at $18,333; Mondo 
Constr. Co., city, 3d sect., at $4,973. 

N. Y., Tonawanda—J. M. Fahning, Buf- 
falo, award. contr. for bldg. sewerage sys- 
tem in Broad, William and Minerva Sts., 
at te 074. 

. C., Charlotte—Porter & Boyd, Char- 
tothe, award. contr. for constructing sewer 
system at Camp Bragg, approx. cost of wk., 
$1,000,000. 

Okla., Okmulgee — Smedley Constr. Co., 
Miami, Okla., award. contr. to construct 
sewer mains; at $65,756; F. B. McCormack, 
Tulsa, award. contr. to install sewer-treat- 
ment plant, at $69,000. 

Okla., Tulsa—C. C. & R. Sigler, award. 
contr. to construct storm sewer at 11th St. 
and Midland Valley tracks, at $6,500. 

Pa., New Castie—Burns Brus., award. 
contr. for installing sanitary sewer in 
Beckford St., at $2,398. 

Va., Portsmouth—Central Engrg. Co., 
Lee & Dickinson Sts., Charleston, W. Va., 
award. contr. for bldg. sewers, waterworks, 
paving streets, etc., in connection with 
housing facilities project. Cost, bet. $500,- 
000 and $800,000 j 

Wash., Vancouver—Jacobsen-Jensen Co., 
Portland, award. contr. for constr. of sewer 
from 19th to 26th St., in alley betw. H. & I. 
Sts., at $3,640. 


WATER SUPPLY AND PURIFICATION. 


Cal., Martinez—Contracts for new water 
system awarded as follows: Distribution 
system to Michael Murphy; storage reser- 
voir to Edw. O’Malley; Fairbanks, Morse & 
Co., pumps & electrical equipt. Total $100,- 
000. 

Conn., New London—Henry E. Fox, Con- 
struction Co., 813 E. 125th St., New York, 
ie. ee award. contr. for intake and dis- 
charge tunnels and gates for Bureau Yds. 
and Docks, at $32,660. 

Ga., Atlanta—DeLaval Steam Turbine 
Co., Trenton, N. J., award. contr. for one 
28,000,000-gal. and one 30,000,000-gal. cen- 
trifugal pump, with auxiliaries for River 
or and Hemphill Station, at abt. $215,- 


Iida, Carey—Atlas Development Co., Salt 
Lake City, Utah, award. contr. by Carey 
Valley Reservoir Co., for bidg. multiple 


arch conc. dam, Eastwood type; 110 ft. 
high, at abt. $600,000. 
lil., Elmhurst—F. M. Gray, Jr., 305 M. E. 


M. Bank Blidg., Milwaukee, award. contr. 
for drilling well at Elmhurst, at $12,000. 
la., Grinnell—C. W. Ennis, city, award. 
contr. for constructing one million-gal. re- 
inforced conc. reservoir, at $16,800; Thorpe 
Bros., Des Moines, award. contr. for dig- 
ging well connected with this project. 

la., Missouri Valley—E. C. Archibald, 
Council Bluffs, award. contr. for sinking 
two 12-in. wells, each 90 ft. deep; furnish- 
ing and installing 2 pumps with engines to 
deliver water from these wells to distribut- 
ing reservoir against head of 265 ft., at 
$13,570. 

Mass., Boston — Martino De Matteo, 
award. contr. for laying abt. 300 lin. ft. 
service pipe trench, at $5,895. 

Mass., Boston—Chas. M. Callahan, award. 
contr. for laying and relaying water pipes 
in Cedar and Manchester Sts., private land, 
and Consumptives’ Hosp. grounds, Dor- 
chester, and Wallace Park, W. Roxbury, 
at $2,805. 

Mich., Ecorse—T. W. Brooks & Son, De- 
troit, award. contr. for constr. three water 
mains in new parts of town, at $21,000. 

Minn., Crosby—Pastoret Constr. Co., Du- 
luth, award. contr. for water extensions, at 
$56.891. 

Minn., Little Falls—Siems, Helmers and 
Schaffner, St. Paul, award. contr. by Little 
Falls Water Power Co., for constr. of conc. 
spillway for dam, at abt. $80,000. 

Minn., Shakopee—Lars Overn award. 
contr. for water works extension on 5 Sts. 
in W. Shakopee, at $7,475. 

Mo., Richmond—W. G. Boyle Constr. Co., 
709 Ry. Ex. Bldg., Kansas City, award. 
contr. for bldg. addn. to filter plant, and 
other impvts. to water works system, at 
abt. $11,490. 

Mont., Big Timber—City award. Mc- 
ITaughlin & O’Neil, Livingston, contr. for 
extending water mains, at about $10,000. 

N. J., Boonton—Peter Telfer, Cornelie, 
Boonton, award. contr. for water works im- 
provements at $4,480. 

J., Kearney—Jaehnig & Peoples, Inc., 
221 13th St. , Newark, N. J., award. contr. 
for laying 12-in. water main under Lincoln 
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Hwy., in connection with afgnete. of plant 
by Ford Motor Co., at $13,0 

N. J., neh LF Bros., 120 
Broadway, N. Y. City, award. contr. for 
556-600. mains by Emergency Fleet Corp., at 

Ohio, Ironton—The Schweickart Lumber 
Co., city, award. contr. for new brick pump- 
ing station, at $15,900. 

Oxila., Geary — W. HH. Reynolds, award. 
contr. to improve waterworks sys., at ap- 
ng $6.200. This includes well and distrib. 


pip 

Okla., Lawton —N. S. Sherman Iron & 
Machine Co., Okla., city, award. contr. to 
increase height of dam at Law-ton-ka, 10 
ft., at $67,725. 

Neb., Scottsbluff—G. W. Sugar Co., 
$3,000" contr. for laying main extens. at 

N. J., Bordentown—W. R. Thropp Sons 
Co., 968 E. State St., Trenton, award. contr. 
by city for install’g 2 electrically driven 
centrif. pumps and two motors at Borden- 
town Pumping Station, at $5,579. 

N. J., Bayonne—C. . Cogan, award. 
contr.. to lay water pipe for city, at $10,- 
ar 


. ¥Y., New York—McAvey & D. Stefano, 
313 "E. 127th St., city, award. contr. for 
hauling and laying water mains and ap- 
purts. in various streets, at, $34,542. 

R. I., Providence—E. W. Foley Constr. 
Corp., 34 Pine St., New York City, award. 
contr. to constr. 200,000,000-gal. capy. reg- 
ulating dam and 210-acre reservoir to take 
place of incomplete main reservoir across 
Moswansicut River at N. Soituate. Approx. 
cost, $38,545. 

Ss. C., Columbia—Hardaway Contracting 
Co., Columbus, Ga., award. contr. to ex- 
tend water system to Camp Jackson, pro- 
vide 6,000,000 gals. water daily, convert 
duck pond into settling basin; erect filter 


house, install wooden filters. 
S. C., Grafton—J. M. Carroll, Grand 
Forks, N. D., award. contr. for bldg. ex- 


tensions to water mains in dist. Nos. 2 and 
3, at $9,326. 

Va., Newport News—Wise Granite & 
Constr. Co., Richmond, award. contr. by 
Construction Division of War Dept., for 
Big Bethel Water Development, at approx. 
$1,000,000. 

Wash., award 


Seattle—L. B. Stalker, 











SIZES: 
2 to 18 tons. 


man operated! 


OIL-BURNING 
STEAM 


BELL 
LOCOMOTIVES 


50 per cent greater tractive effort from these lowest in price of 
all locomotives! 
Bell Locomotives burn the cheapest kind of liquid fuel. 
One valve fire control! 
No hand oiling. No licensed engineer required!! 


No smoke or sparks. 


You get high speed over rough tracks when you get the Bell. 
Can be fired up and ready for operation in a few minutes. 


Pulls the heaviest loads—without trouble or jerks! 


30 Church Street 


_—————————————————— ns 
ooo 


Just the size you need and want—described 


in interesting bulletin. 


WRITE TODAY. 


BELL LOCOMOTIVE WORKS, Inc. 





(Founded 1908) 


New York City. 











NovEMBER, 1918. 


contr. for water mains in 11th Ave., at $25,- 


4. 

Wis., Peshtigo— Jorgensen Constr. Co., 
Denmark, award. contr. for dam for Oconto 
Service Co., at $25,000. 

Wis., West Bend—Siems, Helmers & 
Schaffner, St. Paul, award. contr. by West 
Bend Woolen Mills Co., for constr. of a 
dam, at $25,000. 


BRIDGES AND BUILDINGS. 


Ca!l., San Diego—Pacific Bldg. Co., 
award. contr. for rein. conc. pile trestle 
bridge, 960 ft. long, at abt. $72,950 

ill., Chicago—White Paving Co., award. 
contr. for furnishing labor, tools, materials, 
etc., etc., for constr. of substructure of the 
North Approach, being impvt. of No. Mich. 
Ave., from Ohio St. to first expansion joint 
no. of the north plaza, and including impvt. 
of Grand Ave., Rush to S. Clark Sts., and 
readjust. and impvt. of all streets and al- 
leys intersect’g or abutting said impvt. 
Contr. also includes portion of substruct. 
of north plaza leading directly to bridge. 

ill., Springfield—Wm. J. Fowler, LaHarpe, 
Ill, award. contr. for constr. of Belknap, 
Edmonds No. 1, Newt, Marshall and Melvin 
brdgs., betw. Terre Haute and LaHarpe 
Twps., -Henderson and Hancock Cos., at 
$2,300; also constr. of Wm. Dean No. 1 and 
No. 2 brdgs., betw. Lomax and Durham 
Twps., Henderson and Hancock Cos., at 
$700; and Grant Miller, Wetterling & Jas. 
Wolf brdgs., Terre Haute Twp., Henderson 
Co., at $2,775; C. D. Strattan, Little York, 
Ill., award. contr. for Baldwin, Elmer Fair, 
Russell No. 1 and Russell No. 2 brdgs., bet. 
Hale and Rozetta Twps., Warren & Hen- 
derson Cos., at $1,030; also Johnson Stock 
Crossing brdg., Rozetta Twp., Henderson 
-Co., at $1,095 and Geo. Riley brdg., Bald 
Bluff Twp., Henderson Co., at $1,250; W. 
A. Liljequist, contr. for Campbell brdg., 
Pecatonica Twp., Winnebago Co., at $2,175; 

A. Cullinan, Tremont, Ill, contr. for 
brdgs. known as 22 and 24 in Pigeon Grove 
Twp., Iroquois Co., at $8,300; Ed. M. Heat- 
on, Marion, Ill., contr. for Scott Harris 
Bridge. Lake Crk. Twp., Williamson Co., 
for $1,817; Peter Etling, Ashley, IIl., contr. 
for Koenigsmark brdg., Ashley Twp., 
Washington Co., at $647.35. 

Mass., Boston—West Roxbury Trap Rock 
Co., award. contr. for rebldg. Belgrade Ave. 


brdg., W. Roxbury, at $43,500; M. S. Kelli- 
her, award. contr. for ae ie | floor of 
Broadway brdg. over N. Y., N. H. and H. 
R. R., at $7,647. 

Mass., Boston—Daddario & Booth, award. 
contr. for bldg. additions to abtments of 
Norfolk St. brdg., Dorchester, at $5,400. 

Mass., Boston—M. S. Kelliher, No. 79, 
Neponset Ave., Dorchester, award. contr. 
for brdg. repairing at $7,647. 

Mo., Kansas City—Jas. G. Glellon, 209 
Mass. Bldg., award. contr. for rebldg. brdg. 
at 50th St. and Blue River, at $5,000. 

N. J., Jersey City—A. Lemon, 100 York 
St., city, award. contr. for repair and paint- 
ing brdg. and viaduct for Penn. Ry. Co., at 
abt. $32,700. 

Minn., Caledonia—Johnson & lLaumb 
New Albin, Ia., award. contr. for constr. 
of brdg. 2957, at $4,750. 

Minn., Tyler—D. D. Bidwell Brdg. Co., 
Colman, S. D., award. contr. for following 
——- 2987, 2982, 2989 and 2990, at $24,- 


N. J., Stewartsville—J. C. Searlis, Belvi- 
dere, N. J., award. contr. for constr. of 
single span conc. brdg. from here to 
Bloomsburg, at $12,000. 

Pa., Salina—Farris Engrg. Co., Empire 
bldg., Pittsburgh, award. contr. for repair- 
ing brdg over Kiskiminetas River, at abt. 
$13,000. 

N. J., Mt. Holly—Reese, Taylor & Co., 
American Mechanic Bldg., Trenton, award. 
contr. by Burlington & Camden Cos., Cam- 
den, to bldg. cone. arch brdg. over Pensau- 
ken Crk. on Moorestown Pike, at abt. $38,- 
000. 


N. Y., Rochester—Seneca Engrg. Co., 
award. contr. for constr. of section of Clar- 
issa St. brdg. over Lehigh Valley R. R., at 
$51,229. Company will build main span of 
bridge. 

O., Marion—L. B. Brady, Marion, award. 
contr. for constr. new brdg. across Little 
Scioto river, at $6,999. 

Utah, Logan—Q. Nelson, Arimo Blidg., 
award contr. by Cache Co., for bldg. 70-ft. 
rein. conc. brdg., 24 ft. wide, to O. Nelson, 
Arimo Bldg., at $11,510. 

Wn., Seattle—J. A. McEachern Co., 
award. contr. for Eastlake Bridge ap- 
proaches, at $100,590. , 

W. Va., Morgantown—Geo. F. Watson, 
Middlebourne, W. Va., award. contr. to 
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build three conc. brdgs. (arch) at $10,023, 
$5,620 and $2,800, respectively. 

Va., Romney—Enterprise Constr. ‘Co., 
Elkins, award. contr. by Hampshire Co. 
Commrs. to constr. 5 conc. brdgs., at $9,- 


W. Va., Summersville — Concrete Steel 
Bridge Co., Clarksburg, W. Va., award. 
contr. to bldg. rein. conc. arch brdg. across 
Beaver Crk., and slab brdg. over Rock 
Camp Crk., at $6,777. 

Wis., Hayton—J. Young, Oconto, award. 
contr. for 45-ft. rein. conc. arch brdg., 24 
ft. wide, at $10,000. 

Wis., Holcombe—Alfred Brown, award. 
contr. for rein. conc. brdg., at $3,700. 

Wis., Madison—John F. Icke (who has 
contr. for constr. of new Milwaukee St. 
brdg. over Starkweather crk.) will begin the 
work November ist. Cost of brdg., $5,000— 
plain design, 25-ft. span. 


DRAINAGE AND IRRIGATION. 


Ark., Harrisburg—McWilliams Southern 
Dredging Co., Exch. Bldg., Memphis, award. 
contr. to constr. 24 miles ditches, included 
in contrs. 1, 2, 3, 4 and 5, sect. 1, to consist 
of 3,553,275 cu. yds. excav., draining Dist. 7. 

Cal., Modesto—S. N. Arnold, award. contr. 
for placing cement lining in 3,750 lin. ft. 
irrig. ditches for Modesto irrig. Dist. at abt. 
$20,000. 

ill., Buda—S. Day, Rock Island, award. 
contr. for bldg., draining system, involving 
78,478 cu. yds. open work; 6,700 ft. tile, to 
Sheffield Tile Co. 

la., Boone—Iowa Pipe & Tile Co., Des 
Moines, award. contr. with the Hawkeye 
Constr. Co., Webster City, Ia., for tile 
drain constr. in 77 sections, and one reinf. 
cone. bulkhead and conc. catchbasins, for 
county drainage ditch No. 169, at $22,973 
and $12,456, respectively. 

la., Sac City—Costigan & Huff, Sac City, 
award. contr. for labor bldg. D. D. 68, at 
$10,421; 37,436 ft. 6-32 in. tile, to Lakeview 
Cone. Tile Co., Lakeview, at $24,640. 

Mich., Lapeer—H. Woodman, Sandusky, 
award. contr. for bldg. Belle River Drain, 7 
miles long, 50 ft. wide, at abt. $58,100. 

Minn., Austin—A. D. Kruger & A. Tm 
award. contr. for labor bldg., Judicial Ditch 
No. 4, at $11,998: tile, to E. L. -Haunes, 
Owatonna, at $2,605. 





SURVEY PARTIES NEEDED BY 
CONSTRUCTION DIVISION OF THE ARMY 


All of the positions are in the civil, not 


The Construction Division of the Army is 


women. 





without doubt the most colossal organization of 
its kind in the history of the world. The approx- 
imate value of construction projects so far un- 
dertaken by this branch of the Government is one 
billion dollars. The figures representing the ma- 
terial used and the men employed are stagger- 
ing; 250,000 workmen have been under the con- 


trol of the Division at one time. 


Among the Division’s present urgent needs 
are 50 chiefs of survey party at $2,700 to $3,000 
a year; 50 transitmen at $2,400 a year; 25 level- 
men at $2,100 a year; 125 rodmen at $1,800 a 
year; 150 chainmen at $1,800 a year, and 50 topo- 
graphic draftsmen at $2,100 a year. These posi- 
tions are open to men only, except the drafting 


positions, which are open to both men and 


the military, service. 


Persons interested should apply to the United 
States Civil Service Commission, Washington, 
D. C., or to the secretary of the local board of 
civil service examiners at Boston, New York, 
Philadelphia, Atlanta, Cincinnati, Chicago, St. 
Paul, St. Louis, New Orleans, Seattle or San 
Francisco. 

Applicants will not be required to undergo a 
written examination, the examination being of 
the ‘“nonassembled” type; that is, the ratings will 
be based upon education, training, experience 
and physical ability as shown by the applications 
and corroborative evidence. These positions of- 
ier an excellent opportunity for patriotic service, 
and the Civil Service Commission urges qualified 
persons to apply without delay. 


ee 
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Minn., Austin—Ideal Cement Tile Co., 
Owatonna, award. contr. for ditch by Mow- 
er Co., at $20,665. 

Ida, Carey—Atlas Develop. Co., contr. 
from Carey Valley Reservoir Co. for bldg. 
Big Crk. reservoir, 37,000 acres embraced 
in project. ; : 

Miss., Clarksdale—Olivet & DuComb, 
Maircieu, award. contr. for constr. of abt. 
7 miles draining, entailing 140,000 cu. yds. 
excav., at abt. $25,000. 

Neb., Tekamah—R. S. Morrow, award. 
contr. for Oakland Ditch, at $23,220. : 

N. D., Forman—Denison Tile Wks., Fer- 
gus Falls, award. contr. for drain in 
Sec. 2, 11, 14 and 23, at abt. $19,590. 

S. C., Foreston—W. H. Hanna, local, 
award. contr. by Clarendon Co. Draining 
Dist. No. 3, to constr. Foreston and Gree- 
leyville ditch., abt. 15 miles; 173,000 cu. yds. 
excavation. : 

Utah, Springville— Reynolds-Ely Constr. 
Co., city, award. contr. for earthwork on 
main canal stations, King Hill Irrig. proj., 
da., at $20,535. 

' Wis., tr Barinage Co., Elk- 
horn, award. contr. for McCrossin town 
drain, 1,705 ft. 8-in., 2,903 ft. 10-in., 3,035 
ft. 12-in. and 13 24-in. vit. tile catchbasins. 








ProspectivE Work 











ROADS AND STREETS. 


2 
Ala., Birmingham—Jefferson Co. Bd. of 

Revenue will complete paving of First Ave., 

44th to Wahouma St. Est. cost $40,000. 

Ark., Clarksville—Johnson Co. Rd. Impvt. 
Distr. No. 2, (C. H.,Boskin in chg.) will 
construct penetration asph. roads; $160,000 
available. W. J. Parkes, Pine Bluff, Ark. 

Ark., Marshall—Searcy Co. Commrs. has 
plans by State Hwy. Dept., Little Rock, for 
13-in. road in Searcy County; graded dirt; 
$30,000, including 3 bridges. 

Ark., Mena—Commercial Club and min- 
ing companies plan to constr. road to man- 
ganese mines. 

Ark., Merrillton—State Hwy. Dept., Lit- 
tle Rock, completing plans for 2 hwys., 
Conway Co.; Plumerville north, 27.30 miles 
long, 22 ft. wide, at 73,745; Morrillton St. 
Vincent and Jerusalem, 26.62 miles long, 
22 ft. wide, at $6,745, to include culverts, 
bridges, etc. 

Ark., Mountain Home—Baxter Co. Com- 
missioners, plans 7144 miles road, Searcy 
Co. line to Stone Co. line, via Bigflat, at 
cost of $11,791. State will appropriate 
toward cost. 

Cal., Bonsall—Citizens of San Diego and 
sects. of Northern San Diego Co., and Riv- 
erside county are considering ways and 
means of hurrying up the paving of the in- 
land county hwy. betw. Riverside county 
line and Camp Kearney. 

Cal., Oroville—State Hwy. Comn., con- 
templates constructing Feather River hwy., 
and Fed. Govt. will appropriate $400,000 
toward constr. if State Hwy. Dept. will 
give like sum. 

Cal., San Francisco—Supvr. Zebb Knott 
has made arrangements for grading new 
boulevard into Richmond through San Pab- 
lo canyon, skirting the new $2,300,000 reser- 
voir being constructed there by E. Bay 
Water Co. 

Colo., Colorado Springs—T. J. Ehrhart, 
State Hwy. Commr., is planning to constr. 


538 S. Clark St. 
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hwy. from Colorado Springs to Boyero, fol- 
lowing the milk route. Route declared a 
state highway at last meeting of Commn. 
Commr. Ehrhart desires to improve it for 
use as a motor hwy. 

Colo., Denver—Work will start at early 
date on completion of 7 miles of Rabbit 
Ear rd., extend’g from No. park west over 
Rabbit Ear range to the Bear Crk. valley, 
west of Steamboat Springs. Est. cost ap- 
prox. $24,000. 

Ga., Columbus—Report current that Col. 
E. H. Eames will request Muscogee county 
to pave street out to camp site. Est. cost 
of constr. $100,000. 

Ga., Summerville—Chattanooga County 
Commrs. contemplate grading, draining and 
surfacing with chert 13 miles of Georgia- 
Alabama hwy. Est. cost abt. $48,000. 

ida., Lewiston—Co. Commrs. petitioned 
to create Potlatch hwy. distr., embracing 
abt. 42 sq. miles, practically all northern 
sec. of Nes Perces county on Potlatch west 
of Southwick district. 

da., Lewiston—N. C. McNutt, mining 
engineer of Elk City, considers prospect 
most favorable for securing government ap- 
propriation for bldg. hwy. along so. fork of 
Elk City mining region. Road will be abt. 
47 miles long. Approx. cost $400,000. 

Kan., Great Bend—City will construct 
about 30 miles of brick road. W. F. Arm- 
strong, Engr. 

Kansas, Lawrence—Douglas county con- 
templates about 21.25 miles of hard-sur- 
faced road. Lloyd Duffee, Co. Engr. 

Louisiana—State Hwy. Commn., New Or- 
leans, considering constructing following 
roads: 14.1 miles New Orleans-Hammond 
Hwy., Tangipahoa Parish; 30-ft. crown rd- 
way, clamshell surf., 18 ft. wide, cost $217,- 
316; 2.4 miles Columbia - Rayville Hwy., 
through Bayou Boeuf Swamp, Caldwell 
Parish, 24-ft. crown rdway, 12-ft. sand- 
clay gravel metal surfacing, cost $10,624; 
5.42 miles Alexandria-Melville Hwy., Avoy- 
elles Parish., 24-ft. crown rdway, 14-ft. 
sand-clay gravel surf., $50,456; 20 miles in 
Dist. No. 1, Ouachita Parish; 24-ft. crown 
rdway, 14-ft. sand-clay metal surfacing; 
11.5 miles Melville-Port Allen Hwy., No. 2, 
Pointe Coupe Parish, 24-ft. crown rdway, 
14-ft. sand-clay washed gravel surf., $64,- 
112; 11.3 miles Melville-Alexandria Hwy., 
Melville to Palmetto, St. Landry -Parish; 
24-ft. crown rdway, 14-ft. sand-gravel met- 
al surfacing, 8 in. thick, cost $138,339; 6-in. 
gravel surfacing, cost $120,233; 12.81 miles 
Port Allen to Rosedale, W. Baton Rouge 
Parish, 24-ft. crown rdway, 14-ft. sand- 
clay washed gravel surfacing; $78,000; 10.5 
miles Winnsboro-Vidalia Hwy., Wards 1 & 
2, Franklin Parish, 24-ft. crown, 14-ft. sand- 
clay gravel metal surfacing, $102,399. 

d., Baltimore—State Hwy. Commn., 
Garrett Bldg., considering expendt. $9,460,- 
000 during next two years for following: 
new hwy. construction, $3,000,000; hwy. re- 
pairs and maint., $3,000,000; state and 
county aid roads, $1,600,000; bridges, $360,- 


Mass., Leominster—City will build Pros- 
pect St., to replace hwy. closed by military 
orders in connection with establishment of 
Camp Devens. About $70,000. Work will 
be done by day labor. Cost to be borne by 
town, state and Worcester county. 

Mich., Kalamazoo—Statewide meeting to 
be held in near future to consider sugges- 
tion made by Wm. M. Bryant, field secy. 
of Mich. Good Rds. Assn., that paved hwy. 
crossing state be constructed as memorial 
to Michigan heroes who fell in world war. 

Mich., Marshall—Road Commrs. will rec- 
ommend to Bd. of Supvrs., the paving of 


VoL. LV—No. 5. 


road from here to Battle Creek (13 miles). 
Est. cost, $390,000; $200,000 now available, 
and when brick pavement from here to 
Albion is accepted by state, $45,000 will be 
received by state. 

Minn., Duluth—St. Louis Co. and other 
counties interested in Black Diamond trail; 
planning campaign for $100,000 for hwy. O. 
Halden, Co. Aud. 

Mo., Hillsboro—Commrs. Jefferson county 
plan to construct 9.4 miles gravel road. 
About $47,000. H. D. Griffith, Columbus, 
Engr. 

Mo., St. Joseph—State Hwy. Commn. Jef- 
ferson City, authorized resurfacing of road 
No. 102 and Sparta Road Extension. Cost 
$450,000. Plans total expenditure of $3,800,- 
000 for road construction in various parts 
of state. 

Mo., St. Joseph—State Hwy. Commrs. 
Jefferson City, approve constr. of 9-mile 
brk. pavement, 16 ft. wide, in Buchanan 
Co., at $315,000. 

Neb., Alliance—Plans for federal road— 
this city to Antioch—approved by State En- 
gineer Johnson. If consent of Washington 
can be obtained, bids will be asked imme- 
diately. Road is 16 or 18 ft. wide—sand- 
clay. 

N. J., Elizabeth—War Dept. considering 
constr. of. proving ground at this point. 
Est. cost $110,000. 

N. J.. New Brunswick—City Commission 
has been requested by Wright-Martin Air- 
craft Corporation to arrange for paving 
Codwise avenue bet. Handy St. and Mile 
Run Brook with brick or other suitable 
pavement. This company is willing to fi- 
nance city on temporary loans to carry on 
the work. Improvement is badly needed; 
petition also received from residents on 
Sandford street bet. French street and Jer- 
sey avenue, asking that grade be estab- 
lished on that thoroughfare, that street be 
regulated, graded and curbed. 

N. J., Trenton—Camden Co. authorities 
given permission to complete Blue Anchor 
road in that county, as it is only detour 
by which travel to Hammonton and points 
south may proceed to Berlin. 

N. M., Albuquerque — Comrs. Bernalillo 
Co., approved plans for Alameda Blvd. Abt. 
$184,126. 

N. Y., Rochester—Supvrs. of Monroe Co. 
considering improvement of three roads as 
follows: Dean Rd., Ridge Rd. no. to Peck’s 
Cors. in Parma, abt. 1.75 miles. Est. cost, 
$5,000; Colby St., Sweden-Ogden town line 
rd., east to Washington St., in Ogden, abt. 
1.5 miles, $5,000; Sweden-Clarkson town 
line rd., E. Lake Rd., west to Sweden sec. 
in Clarkson, 3%,-mile, $5,000. 

N. C., Durham — Plans under way to 
pave road bet. Wake and Orange county 
line. Approx. cost $200,000. 

N. C., Raleigh—Petition presented to Co. 
Commrs. to appropriate $50,000 for exten- 
sion of conc. pavement on Hillsboro hwy., 
fair grounds to Cary, in connection with 
improvements to be made on acct. of loca- 
tion of Camp Polk, near Raleigh. 

O., Cincinnati—Co. Commrs. will expend 
$40,000 for improving Round Bottom road, 
Batavia Pike to Broadwell road; Wekking 
alley will also be improved, Malden alley to 
Dudley St., by setting granite curbs and 
paving with brick. 

Okla., Okla. City—Oklahoma county will 
build three-mile demonstration dirt road on 
Norman Road. R. E. Singletary, Co. Good 
Rds. Mer. ; 

Ore., The Dalles—City Council consider- 
ing paving the ‘‘brewery” grade and Jack- 
son St., to east city limits; also conc. brdg. 
over Mill Crk. at 9th St. It is also planned 
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to pave following: 9th St., Union to Mill 
Crk.; W. 6th St., Liberty to Lincoln; Lin- 
coln, 6th to 7th; 7th, Lincoln to Garrison 
and Union St., from 10th to 14th Sts. 

Ore., Baker—County court informed by 
State Hwy. Commn. that two units of the 
Baker-Cornucopia post rd. have been ap- 
proved and bids for constr. will soon be 
asked. Sections approved extend from Eagle 
valley down Powder river and from Powder 
river over the mountain into Pine Valley. 
Survey of other portions of the 60-mile 
hwy. has been completed and route ap 
proved. 

Ore., Portland—State Hwy. Comn. has 
decided to complete macadamizing abt. 11 
miles of John Day hwy., Wheeler & Gil- 
liam Cos. Work includes 6 miles in Con- 
don canyon and 5 miles bet. Fossil and 
Mayville. Est. cost, $15,000; it was also 
decided to improve Three Rivers Rd., in 
Tillamook county. This is forest road 
project, to be built in co-operation with 
government and county (by force acct.). 
Est. cost $77,000; $20,000 has been set aside 
for rocking 4 miles of rd. this year in Coos 
Co., bet. Marshfield & Coquille, preparatory 
to laying pavement. If federal permission 
is granted, 10 miles will be rocked. 

Ore., Portiland—State Hwy. Comn., as its 
own contractor, will build 10 miles of high- 
way on what is known as Three Rivers 
project, Tillamook county, end of Sour 
Grass road to Hebo. 

Pa., Clearfield—Residents of Clinton St., 
Rosedale Ave., North and So. Race Sts., 
N. and So., Second and Plum Sts., have 
requested that these streets be repaired. 


Pa., Erie—Ord. passed by Council for 
closing in and paving water course for pro- 
posed Haywood Hollow sewer. Approx. 
cost $50,000. Segmental blk. will be used. 

Pa., Philadelphia—Department of Public 
Works has arranged to develop several new 
streets in lower’portion of West Philadel- 
phia, with view of improving transporta- 
tion facilities of city. Est. cost of work, 
$59,000. Streets to be developed are Lans- 
downe Ave., 64th to 65th St.; Peach St., 
Florence Ave., to Warrington Ave.; Fifty- 
third street. Florence to Warrington and 
60th St., Chester Ave. to Springfield ave. 
Sts. will be constr. of asphalt. Govt. also 
planning constr. of 150 houses in all these 
streets in addition, Haverford ave., Lans- 
downe ave. to point near Malvern, will be 
improved with constr. of rubble gutters. 

Pa., Pittsburgh—City contemplates grad- 
ing, paving and curbing Proxim Way-Mon- 
tooth St. to Estelia Ave., at abt. $21,000; 
Kenova St., Cresson St. to point 290 ft. 
east., at abt. $12,000; also widening Irwin 
Ave., from 17 ft. no. of North Ave., to 17 
ft. east of Irwin Ave. N. S. Sprague, Engr. 

Ss. C., Camp 'Wadsworth—War Dept., 
Washington, authorizes expenditure of 
$190,000 to improve main roads in Camp. 

S. D., Sioux Falls—Co. Commrs. contem- 
plate following road improvements: Sioux 
Falls to Wall Lake, west to county line, 
west through Ellis, Hartford, Humboldt, to 
county line, through Crooks, Lyon, Colton, 
to no. county line, road to Brandon, Valley 
Springs to east county line to Mt. Pleasant 
cemetery to E. Sioux Falls to county line 
and river road from Sioux Falls to Dell 
Rapids. E. H. Shenkle, Co. Aud. 

Tenn., Nashville—State Hwy. Dept. of 
Tenn., failing to receive bids at satisfac- 
tory price, has authorized A. M. Nelson, 
staterehwy. engr. to secure equipt., labor, 
ete. and complete federal, state and coun- 
ty projects along Dixie Hwy., bet. Nash- 
ville and Chattanooga, by force acct., one 
of first pieces of work to be undertaken will 
be to construct 24%, miles of hwy. from 
Monteagle on top of Cumberland mtn., to 
east brow, and open up 1,000 ft. of grade; 
grade up west side of mtn. to Sewanee, will 
be completed; surfacing of hwy. over Cum- 
berland mtn., as well as completing proj- 
ects bet. Shelbyville and Winchester, will 
also be carried out. 

Tex., Fort Worth—Tarrant Co. Commrs. 
will construct road from Eighth Ave., to 
Texas Christian University; City consider- 
ing expending $35,000 for purpose of repair- 
ing streets. F. J. Von Zuben, City Engr. 

Tex., Houston—If city can induce gov- 
ernment to bear half expense of paving, 10 
blocks of new paving will be laid on Wash- 
ington Ave., starting at Wichmann St. and 
continuing west to city limits. Approx. 
cost $25,000. Street is most direct road to 
Camp Logan. It is proposed to make 
street 20 ft. and pave with vitr. brick. 

Tex., Houston—Harris Co. Commrs. will 
— Harris Co. Hwy. No. 19, $20,000, state 
aid. 

Tex., San Antonio—City has plans by H. 
Helland, Engr., City Hall, for reconstruct- 
ing various streets in city presumed to be 
of service to army. About $300,000. Work 


Position Wanted 


A water works manager of skill and ex- 
perience is open for engagement to manage 
a plant in a small city, where tact and 
skill are required for intimate dealings with 
the public, and where a thorough knowl- 
edge of upkeep and construction may be of 
benefit; also qualified to act as city man- 
ager. Has had twenty years successful 
experience and can give the best of refer- 
ences. Above new draft age. 


J. G. SUTTON, 
Richmond, Indiana. 








must be approved by U. S. Govt., and State 
Comn, 

Tex., Sherman—Grayson county has voted 
$50,000 bonds for road construction. 

1cex., Stepnenvilhhe—Lrathn counry, Dublin, 
contemplates bldg. gravel road trom here 
to new oil field, lo miles northwest. About 
$20,U0U0 available. 

1€x., Weatherford — Parker coynty will 
have »500,0uU to expend on road improve- 
ments in county; bond issue for $100,000 
carried at recent election. 

Wasn., Viympia—State Hwy. Comu. 
voted to complete paving contracts on Pa- 
cific hwy. pet. Olypmia and ‘tacoma; aiso 
overhead crossing at Elma, the Oldtown, 
Riverside and Moxee roads in Yakima, pav- 
ing projects in Seattle and T'acoma and all 
state wk. now contracted; the latter 
amounting to abt. $500,000. 

W. Va., Wayne—$200,000 appropriated by 
Wayne Co. Comrs. for road paving. J. D. 
French, Engr., Ceredo, W. Va., is making 
surveys. 

Wis., Grand Rapids—City considering 
paving with conc. one mile in City of Grand 
Rapids and one mile in city of Marshfield. 
Louis Amundson, Grand Rapids Co. Hwy. 
Comr. 

Wis., Milwaukee—Comrs., Milwaukee Co., 
contemplate expending $280,000 for road im- 
provements and construction for 1919. 


SEWERAGE AND SEWAGE 
TREATMENT. ' 


Ala., Talladega—$5,000 will be spent by 
County for sanitary sewer system. State 
will add $5,000 additional. 

Cal., Los Angeles—City will vote at No- 
vember election on issuance of $135,000 
bonds for purpose of installing outfall sewer 
plant at harbor. Lack of sewage facilities 
has been great detriment to bldg. opera- 
tions. Plant is badly needed, as people in 
harbor district must be given relief from 
present conditions. 

Cal., Manteca—City Trustees considering 
bldg. sewerage system, including outfall 
and disposal plant. Approx. cost $42,000. In 
addition to main line it is expected to form 
sewerage district to take in certain sec- 
tion of congested portion of town. Cost of 
main line will not include construction of 
district system. Citizens will vote for bond 
issue on both projects. 

Col., Brighton—City will readvertise for 
bldg. sewers in northern, eastern and south- 
ern sections of town. Est. cost of work abt. 
$80,000. Former bids rejected. R. D. Salis- 
bury, 1415 E. Colfax Ave., Denver, Engr. 

Cuba—Cuban Congress has authorized ap- 
Propriation of $500,000 to complete sewer- 
age system of city of Santiago de Cuba. 

Fla., Moore Haven—$30,000 bonds issued 
for sewer, sanitation, street paving and 
water impvts. C. C. Klutts, Clk. of Town 
Council. 

il., E.. St. Louis—Terminal R. R., Union 
Sta., having plans prepared by E. F. Har- 
per, City Engr., for converting Cahokia 
Creek, running parallel with railroad trks., 
through E. St. Louis and Nat’l Stock Yds.. 
into a sewer. Cost will be borne by Term. 
R. R. and Nat’l Stock Yds., Nat’l Bank 
Building. 

_Ind., So. Bend—City has received instruc- 
tions to begin immediately the laying of 
water mains and extension of sewer sys- 
tem, to connect with 250 houses to be 
erected by Govt. on Oliver tract in south- 
west section of city. 

la., Des Moines—City Council passed Res- 
olution ordering installing of sewer sys- 
tem in southwestern section of Des Moines, 
at $800,000. Sewer will cover all southwest 
district of city, west of 47th St.. and so. of 
University ave., connect’= with Valley 
Junction sewer and following the Racoon 
river from near Valley Jct. past to the 
viaduct. 
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Kans., W.chita—City will issue bonds in 
sum Ot $185,000 for constructing sanitary 
sewer. 

ny., Newport—Plans being prepared for 
blag. storm sewers in various sts. ‘lotal 
est. cost abt. $50,000. J. Herman, Engr., 
City Hall. 

wiass., Boston—Commr. of Public Works 
states that it is his intention to construct 
14 catchbasins and connections, including 
upt. 45 linr. ft. 1U-in. surface drain at Ply- 
mouth street in Freeport St., bet. Union 
and a point abt. 160 ft. s. e. of Victory 
road, in Dorchester dist. Est. cost abt. 
$4,000; also to construct sewerage works at 
estimated cost of $60,376—existing sewers 
to be avandoned and discontinuea. Work 
calls for 25 linr. ft. 2-ft. 6-in. conc. sewer, 
abt. 49 linr. ft. 24-in. pipe sewer; abt. 12 
linr. ft. 20-in., 35 linr. tt. 20-in., 6-ft. 6-in. 
cone. circular sewer, etc., etc. 

Mont., Butte—Commrs. of Silver Bow Co. 
will build sanitary sewer in Improvement 
Distr. No. 5. About $12,000. S. u. Ander- 
son, Co. Clk. 

Mont., Helena—Resolution passed by 
Council to extend sanitary sewer in Walnut 
St. Est. cost, $17,000. 

Mont., Helena—City Council considering 
constr. of san. sewer in Wdilnut St., Rob- 
erts St. to Montana Ave. Est. cost, $17,000; 
also for constr. of sewer in Park Street, bet. 
Bedford St. and Helena Ave. 

Minn., St. Paul—City plans to do the fol- 
lowing sanitary work: Sewer construction 
on Lombard Ave.; sewer in Sherburne Ave., 
Tatum Ave., Acker St., Lawson St., Way- 
zata St., Brown Ave., etc., etc. 

Miss., Jackson—November 5th citizens 
will vote on bond issue of $90,vUU0 for sew- 
erage improvements. 

Mo., Kans. City—Board Public Wks. con- 
sidering constr. of upper end Town fork 
sewer at cost of $500,000. 

N. Y., Dundee—Sewer work will soon 
start in village. ‘Two catch-basins will be 
placed on either side of Hollister Dt., and 
grade has been established by City Engr. 
J. W. Brennan of Geneva, for ditch to run 
through Hollister and Springs Sts. and into 
small stream which runs through private 
land to Big Stream—length of ditch abt. 
1,160 ft. 

N. Y., Dunkirk—City Council considering 
constr. of 3 or 4 small units of Dunkirk’s 
sewage disposal system, including one in 
Seal Street which will complete the system. 

N. Y., Syracuse—City Kngr. Henry C. 
Allen has completed all arrangements pre- 
paratory to letting contract ior sewer in 
17th Ward, which is to be constructed to 
serve Buckingham, La Salle, Westcott (so. 
end), Roosevelt, Miles, Westmoreland, Fel- 
lows, Lenox, Strong and Broad St.; also 
Kensington Road. 

C., Durham—$75,000 for extension of 
sewerage system will be expended by City. 
W. Kueffner, City Engr. 

N. C., Gastonia—City will construct sew- 
ers—est. cost $30,000. Activated sludge- 
process, disposal plant; require aerating 
equipt. of machines, etc. Ww. M. Piatt, 
Engr., Durham, N. . H. Rutter, Supt. 
Public Wks. : 

O., Akron—Ord. passed to issue bonds in 
sum of $12,000 for improving & repairing 
main trunk outlet sewer District No. 1. 8 
N. Deiler, Clerk. ¢ 

O., Akron—Council has authorized issu- 
ance of $12,000 bonds for purpose of repair- 
ing sewer in So. Akron near Wellman- 
Seaver-Morgan plant. 

O., Cincinnati—City will construct sewers 
in Rulisan Ave.—Cleves pike to Zula Ave.; 
Coronado Ave.—Rapid Run rd. to Zula Ave.; 
Zula Ave.—Coronado Ave. to Loretta Ave.; 
Loretta Ave.—Zula to existing trunk sewer. 
Fred Schneller, Clk. ; 

O., Cleveland—Plans completed by City 
Engr. Fisher, Lakewood, for constr. of main 
sewer extending from Rocky River along 
Clifton Blvd., and Webb Rd., west. end 
proposed Edgewater Dr. Est. cost $154,000. 
Depth will be abt. 30 ft. at northern end 
and 95 ft. at southern end and would carry 
sewage to reduction plant at Rocky River. 

O., Cleveland—Ords. passed for construc- 
tion of sewers: together with appurts. in 
Severin Ave., Clyde Ave., SW.. St. Tichon 
St., W. 11th St. W. 7th St.. St. Olga St., 
and various others. C. J. Benkoski, Clk. 
of Council. 

O., Coshocton—Resolution adopted to con- 
struct storm water sewer in 12th Street. 
Est. cost $1.050; also in Cambridge and 
Vine Sts.. at $3,775. Geo. S. Brushwood, 
Pres. of Council; O. S. Bowen, Clerk. 

O., E. Liverpool—Citv considering install- 
ing sewers in East End District. About 
$150,000. J. P. Kelly, City Engr. 

O., Lima—City Council issued orders to 
service dept. to proceed immediately with 
bldg. new Collet St. relief sewer. New 
sewer will start at point in Ottawa river 
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where Collett street ends; will be conc. 7 
il. In dlam.; will intersect oid ‘limpberiake 
sewer ( tllmes and ve one of the six big 
arainage .uves Lo be Dulit in tne Cily, as 
requirea by state Health Dept. 

uU., Newark—Ciyae Crily and Clyde Ir- 
win, civil engineers, have veen retained py 
City to assisc in survey tor proposed hew 
sewage sys. and disposal piant. mr. Crilly, 
first or this month becomes Asst. City tungr. 

O., Niles—Ord. passed autnorizing Fuvuc 
Serv. Direct. to enter into con.ract tor con- 
sir. of sanitary and storm sewers 1n that 
part of city Kuown as U. 8S. Housing Corp. 
Addn. Samuel Cartwright, Pres. of Coun- 
cil. 
Pa., Farrell—Citizens will vote Nov. 5th 
on bond issue of $55,Uu0 to be used as 1foi- 
lows: $6Z,uuu tor constr. of Haywood Hol- 
low sewer and $%,0U0U tor needea repairs on 
broadway. ‘ 

R. |., Providence—City Engineer reports 
that laying trunk line sewer connecting 
Millerville sec. petw. Viamond Hill rd. anu 
State line and Social and Dewey St. with 
trunk line on Kathbon St. will amount to 
$74,000, on acct. of deep excavations at 
Social and Estes Sts. : 

Wis., Reeasburg—Common Council has 
authorized issuance of $20,uUU0 sewer bonas. 


WATER SUPPLY AND PURIFICATION. 


Ark., Nashville—$160,000 water works 


bonds voted. : ; ; 

Cal., san Diego—6-in. pipe line will be 
laid by City trom Coronado pipe hne to 
aviation camp at Oneonta. Co. Supvr. C. 
L. Good will nave supervision of tne work; 
Council has endorsed proposition of Cuya- 
maca Water Co. to construct pipe line trom 
Murray dam to the camp. City Engr. Crom 
estimates cost of 16-in. c. i. pipe line from 
Mission valley to Camp Kearney at $312,- 
893 and 12-in. rivetea steel pipe line at 
$97,669. - 

Cal., Santa Ana—Santa Ana, Anaheim 
and Orange considering constr. of an out- 
fall sewer system to tne sea. Santa Ana 
outgrowing present system which is used 
in conjunction with Southern California 
Sugar factory. : 

Cuba—Cuban Congress has authorized ap- 
propriation of $2,5u0,000 for a new water 
system, and $500,000 for completion of sew- 
erage sys. of city of Santiago de Cuba. | 

ill., Chicago—Construction of pumping 
station at Lake Street and Elmwood Ave- 
nue, in Evanston, has been approved by 
Comm. of Engrg. Est. cost $350,000. 

la., Sioux City—A 250,000,000-gal. reser- 
voir will be constructed on one of the hills 
east of the new Milwaukee roundhouse. 

Kans., Baxter Springs—City will prob- 
ably construct two deep wells. Bids may 
be called immediately. 1,000 ft. deep each. 
Est. cost $85,000. A. C. Moore, Frisco Bldg., 
Joplin, Mo., & Baxter Springs, Engineer. 

Kans., Ft. Scott—City plans to construct 
dams for impound’g water to cost abt. $82,- 
000; also filtr. plant to cost. abt. $73,425. 
Black & Veatch, 507 Inter-State Bldg., 
Kans. City, Mo., Engrs. 

La., Shreveport—City considering eonstr. 
of pile trestle and replacing 30-in. c. 1. 
syphon line by four 16-in. c. i. pipe lines 
across Cross Bayou at pumping station. 
Thos. L. Amis, Supt. Water Wks. & Sewers. 

Md., Hagerstown—Local Water Bd. has 
decided to enlarge filtration beds at pump- 
ing plant at Bridgeport, to secure better 
facilities for treating water from the An- 
tietam creek. Filtration capy. of plant will 
be doubled, and sedimentation tank added 
of modern design. 

Mass., Cambridge—City has appropriated 
$100,000 for waterproofing interior of Pay~ 
son Park Reservoir. 

Mich., Ferndale—Town considering in- 
stallation of water system. It is hoped to 
start negotiations with Detroit water board 
at once so mains may be laid in spring. 
Geo. Jerome, Village Engr. 

Mich., Wyandotte—$280,000 bonds voted 
for constr. of filtration plant. Bond issue 
has Fed. support, as hundreds of war work- 
ers are in city and water has »veen pro- 
nounced impure. 

Miss.,  Biloxi—City contemplates water 
works impvts. to secure sufficient supply 
for proposed shipyard. 

Minn., Biwabik—Town considering bond 
issue of $50,000 for constr. of reservoir, pur- 
chase of pumps, pipe, etc. Mayor and Trus- 
tee M. M. Glassner negotiating with U. S. 
Invest. Bd. relative to issuing the bonds. 
Site selected on shores of Embarrass lake 
and contract will be let soon. 

N. C., Wilmington—Plans & specifs. be- 
ing prepared by City Engr. J. Newton, 
Johnson City, for a million and a half-gal- 
lon reinf. cone. sedimentation basin, 5-mil- 
lion gal. centrif. steam driven pump for 
raw water, 2 additional wings as second 





story 20x30 ft. over present pumping sta., 
zuv ft. ot 1z-ft. Class A c. 1. pipe anu 4 
additional filter units, approx. 12x16 ft. 
Specifs. ready in abt. 30 days. Prices de- 
sired On material by Engineer. 

N. D., Minot—City considering constr. of 
reservoir and water mains. bonas in suin 
ot $116,uv0U0 voted. k. J. Thomas, Munot, 
City Kingr.; Frederick Bass, Piymouth Biag., 
Minneapolis, Consult. Kingr.; A. D. Hagen- 
stein, City Clk, 

G., Cieveiand—Plans completed by City 
Engr. fisher, Lakewood, for a water main 
extending trom SKerea Rd., along Fisher 
Rd. to Warren Rd., at about $41,uv0. Pro- 
posed main would relieve water shortage 
in southern section of Lakewood. 

O., Saiem—$5,0U0 bonds issued for pur- 
chase and installation of 50U water meters, 
and $15,000 bonds issued for eiectrification 
of water plants. Work involves large pump 
at W. Main st. station; small compressor 
at Garfield well field; 3 new deep-well 
pumps for Whinnery well field. a 

O., Norwood—City plans to install water 
softening system. Abt. $50,000. A K.issen- 
ger, City Engr. 

O., Yuoungstown—Bd. of Health requests 
that Mill Creek flow be utilized as water 
supply, to supplement supply from river 
and Milton lake. 

Okla., Guthrie—City considering expendt. 
of $250,000 for improvement of water works; 
capy. 2,000,000-gals.; install pump, earth 
fill gravity type dam, with core wall. Ben- 
— Engrg. Co., Colcord Bldg., Okla. City, 

ongr. 

Va., Portsmouth—Government considering 
expendt. of $100,000,000 to acquire, improve 
and operate public utilities systems in Nor- 
folk-Portsmouth section. War Industries 
Bd. authorized $1,800,000 loan to city to im- 
prove and enlarge Portsmouth-Berkley & 
Suffolk Water Company’s plant. System 
includes 30-in. main from Portsmouth to 
Suffolk, main from Lake Kilby to Lake 
Colburn and from Portsmouth pumping sta. 
to navy yd.; 2,000,000-gal. storage reservoir 
in Portsmouth and pumps at Lake Colburn, 
Lake Kilby also Portsmouth; increase capy. 
7,500,000 to 14,000,000 gals. $1,000,000 will 
also be expended for electric power and has 
wartime facilities to include high-tension 
power connections bet. Richmond, Peters- 
burg, Suffolk, Portsmouth and Norfolk; 
addn. to power plants and ultimate connec- 
tion with hydro-electric development on 
Roanoke River upon which Govt. will ex- 
pend several million dollars. Rear-Admiral 
F. R. Harris, Pres. Bd. of Control of War 
Constr. Activities for Hampton Rds. Dist. 

Wash., Seattle—Ord. passed authorizing 
and directing Water Dept. to extend and 
enlarge existing water supply system at 
Lake Union U. S. Naval Training Station; 
Ord. passed also to construct 3 wooden 
water tanks in West Seattle and appropriat- 
ing $6,000 therefor. 

Wash., Seattle—Bd. of Public Wks. con- 
sidering laying water mains on E. 80th St., 
at estimated cost of $23,000. Sanitary fill 
in Elliott Ave. will cost approx, $279,111. 

. Va., Charleston—Bureau Yds. and 
Docks, Navy Dept., Washington, D. C., has 
plans drawn for tanks and pumping plant 
and water supply. C. W. Parks, Chief. 


BRIDGES AND BUILDINGS. 

Ariz., Miami—Supt. J. W. Williams, Ari- 
zona Eastern R. R., announces that bridge 
located abt. one and one-half miles so. of 
Amster on Copper Hill spur, known as 3D, 
will be rebuilt at once. Est. cost $15,000. 

Ark., Little Rock—Pulaski Co. will ex- 
pend $625,000 to construct bridge; complete 
plans not yet submitted. Hedrick & Hed- 
rick, Engrs., Kans. City, Mo. 

Ark., Little Rock—Broadway bridge will 
be built in preference to new Main street 
bridge. Est. cost $676,000. Geo. Goethals 
and Capital Issues Comm. consider constr. 
of this bridge a military necessity. 

Cal., Auburn—Supvrs. Nevada Co. con- 
sidering constr. of reinf. cone. brdg. over 
So. Wolf Crk., bet. here and Grass Valley; 
brdg. to have 3 spans. Est. cost abt. $10,- 
000. Solon Pearce, Engr., Sacramento. 

Cal., Nevada City—Rein. conc. bridge to 
cost abt. $10,000, will be built over South 
Wolf Crk., in Nevada Co. by Supvrs. under 
emergency act which allows Supvrs. to rush 
constr. work when an emergency exists. 
Bridge will have three 40-ft. spans. De- 
sign furnished by Solon Pearce, Sacra- 
mento, Engr. 

Fla., Quincy—Gadsden Co. Commrs. will 
construct bridge across Apalachicola River 
at River Junction. $30,000 bonds issued. 

Idaho, Caldwell—Canyon Co. voted $70,- 
000 bonds for bridge construction. 

il., Blue Island—Bridge will he built at 
early date over Calumet-Sag Channel at 
Chicago St. 


Mass., Springfield—City will construct 


‘1,700 ft. long, 27 ft. high. 
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bridge over Conn. River from Springfield 
to W. Springtield. Hst. cost $00,Wuu to 
$100,000. Jonn ut. Bates; Cnm., Hampden 
Co., (2 Tremont St., Boston. 

Minn., Dututh—interstate bridge eon- 
nect’g Minnesota and Wisconsin pet. Du- 
luth & Superior (destroyed by mre) will be 
rebuut. Oain Haiaen, Co. Aud., Duluth & 
Dougias Co., Wis. 

Mont., Bozeman—Hwy. bridge across W. 
Gallatin river, 3U miles [rom here, has been 
closed as unsafe; will be repaired for temp. 
use and permission asked to construct new 
bridge betore winter. kist. cost $9,UU0 for 
one-span steel bridge. Gallatin County. 

Mont., Livingston—Citizens will vote at 
fall election on bond issue of $50,000 to be 
used tor constr. of new brdgs. and recon- 
structing old ones. 

N. Y., Chili Station—New Hwy. bridge 
will be constructed over Black creek. De- 
sign prepared tor s-span brdg. of slab and 
beam construction to rest on 40-ft. piles, 
capable of carrying’15-ton motor trk. moy- 
ing at 20 miles an hour. Approx. cost 
$11,000. 

O., Zanesville—County Commrs. have in- 
structed Co. Surveyor to make an estimate 
of cost for permanent steel foot brdg. on 
old piers across Muskingum river at end of 
So. Third St. 

Pa., Philadelphia—Tentative plans for 
constr. of steel brdg. across the Schuylkill 
River near old Penrose Ferry struct. com- 
pleted. Bridge will cost abt. $400,000—the 
Govt. to pay for the structure with the 
understanding that the city will refund 
money later. 

Pa., Philadelphia—Contract for proposed 
Delaware River brdg. agreed upon by mem- 
bers of Penn. Comn. during conference. 
Congressman Vare plans introducing meas- 
ure in House of Representatives to have 
Government to appropriate half of the $16,- 
000,000 needed for erection of big span. 
Samuel P. French, Chrmn. of New Jersey 
Comn. 

Pa., Pittsburgh—Representatives of co- 
operation of civic bodies north and south of 
Allegheny River will visit Washington to 
meet Council of Hwy. in regard to imme- 
diate reconstruction of Sixteenth Street 
bridge as a war measure. 

Pa., York—Co. Commrs. Dauphin Co., ad- 
vised that viewers appointed to view site 
of Leathery bridge across Big Conewago 
crk. near Mt. Royal, have decided that steel 
structure must be replaced by the state, 
and recommend that new bridge be built of 
conc. or stone. 

Va., Norfolk—War Dept. will construct 
viaduct over trolley tracks across Maryland 
Ave., at army base. Reinf. conc. constr., 
Est. cost bet. 
$300,000 and $360,000. A. E. Leach, Supvr. 
Engr. at army supply base. 

Va., Richmond—State Hwy. Commrs. will 
soon ask new bids for constr. of bridge over 
N. Anna river, bet. Hanover and Caroline 
Cos. G. P. Coleman, Commr. Est. cost of 
bridge abt. $30,000. 

Wis., Fond du Lac—City has plans pre- 
pared for conc. bridge on Brooke St., two 
70-ft. spans. Abt. $14,093. 

Wis., Janesville—Citizens voted $70,000 
bond issue for construction of bridge on S. 
Jackson St. 


DRAINAGE AND IRRIGATION. 


Ariz., Phoenix—Priority rating secured 
for pumping plants to be installed by Salt 
River Valley Users Assn., for both drain’g 
and irrig. W. R. Elliott, Proj. Mgr., hopes 
to have the 60 pump’g plants installed and 
in operation by June, 1919. 

Ark., Jonesboro—Catche Drainage Dist.— 
A. Hall, Secy.—will construct 22 miles of 
drainage canal and 12 mi. laterals in 
Craighead, Lawrence and Jackson Cos.; 5,- 
500,000 cu. yds. excavated. Mr. Hall will 
supervise constr. 

Cal., San Francisco—Expenditure of 
$400,000 authorized for extension of irrig. 
sys. of Sacramento Valley West Side Canal 
So., and Sacramento Valley Irrig. Co. 

Cal., Stockton—$560,000 voted by citizens 
in Delta Farms Reclamation Dist. for con- 
str. of 13 miles of levees and other re- 
clamation work. : 

Ore., Pendleton—Govt. engrs. working in 
this sect. preparing data for use in con- 
sidering the extension of irrig. sec. in west 
end of county. Their purpose is to locate 
possible reservoir sites for storage of addnl. 
water. 

Tex., Mercedes—American-Rio Grande 
Land & Irrigation Co. will.double capy. of 
plant and provide for irrigating 60,000 acres. 

Wash., Yakima—The Indian Reclamation 
Serv. plans to expend $500,000 within fiscal 
yr. to improve present distribut’g sys. at 
Wapato Canal to water an adn’! 20,000 acres 
of sagebrush land on Yakima reservation. 
Canal 5 mi. 
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Everybody’s Doing It Now! 


WELL-GOVERNED cities are now preparing programs 

of Public Improvements to provide immediate and use- 
ful employment for demobilized soldiers, sailors and war in- 
dustries laborers. 


Read what the city of San Francisco is doing as told in that city’s 
official Municipal Record for October 24, 1918: 


“The board of supervisors last Monday adopted the follow- 
ing resolution: 

“*Whereas, approximately 30,000 residents of San Fran- 
cisco are in the service of the United States, performing duties 


connected with the war, and when peace comes will be ex- 
pected to return to their former homes ready to resume their 
former occupations; and 


“ “Whereas, many of our returning citizens will find their 
places of labor filled and they will be denied a means of ob- 
taining a livelihood unless means are found to employ them 
during the period of economic, and industrial restoration; 
therefore, 


“‘Resolved, That it is the duty of the municipality to so 
plan its public improvements as to give employment to as 
many men as possible immediately upon the cessation of hos- 
tilities, and that these plans should be made now, and not de- 
layed until the critical period of unemployment is upon us; 
also, 

“*Resolved, That the Board of Public Works be requested 
to prepare a program of public improvements which the city 
might undertake at an early date, with an estimate as to the 
number of men that would be employed thereon and materials 
required, the total cost and what means have been or should 
be taken to finance the same, and to submit such report to the 
Mayor and to this Board,’ ” 


- Read on page 168 of this issue about the Cleveland post-war program. 


Are You Awake? Are You Alert? Have You the 
vision to see a short distance into the future? 


Then Get in Line! 
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ENGINEERS’ AND CONTRACTORS’ DIRECTORY 

















JOHN W. ALVORD :: CHAS. B. BURDICK 


Consulting Engineers 
Sewerage Water Works 


CHICAGO, ILLINOIS. 


Water Supply 
HARTFORD BUILDING, 


Mem. Amer. Soc. Mech. Engrs 


C. M. GARLAND Assoc. Amer. Ins’t Elec. Engrs. 
CONSULTING ENGINEER 
STEAM, GAS AND ELECTRICAL 
Rate Investigations—Appraisals and Reports. 


Reduction of Fuel and Power Costs—Power and Gas Plants 
Designed for Economy. 


First National Bank Building 





CHICAGO, ILL. 








MASON L. BROWN & SON 


CIVIL ENGINEERS and LANDSCAPE GARDENERS 
820 to 824 Chamber of Commerce, DETROIT, MICH. 


Ss . Electric Railways, é 

a? } meena Water Supply, Water Supply and Purification. Treatment of Sewage, 

pemeectans, §=—- OR. 4). En, ene Garbage and Industrial Waste. Construction, 
stimates, arks, emeteries, . ° 

Superintendence, Development of Suburban Properties. Operation and Valuation. 


SAMUEL A. GREELEY 


64 W. Randolph St. CHICAGO, ILL. 
Hydraulic and Sanitary Engineer 














CHAS. BROSSMAN 
CONSULTING ENGINEER 


Water Supply. Sewerage and Disposal. Lighting 
Plants—Supervision of Construction and Reduction 
in Operating Cost. Appraisals—Expert Testimony. 


Merchants Bank Building INDIANAPOLIS, IND. 





J. W. HOWARD, Consulting Engineer 
PAVEMENTS AND ROADS 


Laboratory Analyses and Tests of all Materials 


29 Years Experience. 


NEW YORK. 


Construction Inspected. 


1 Broadway, 








CHICAGO PAVING LABORATORY 


LESTER KIRSCHBRAUN, Ch. E., Director 


CONSULTING and TESTING ENGINEERS 
PAVEMENTS and PAVING MATERIALS 
160 N. FIFTH AVE., CHICAGO 


Reports, Specifications, Plant, Street and Laberatory Inspection. 


SAM. L. JONES, Consulting Engineer 
PAVEMENTS and ROADS 


Specifications, Estimates and Cost Systems 
807 Second Nat’! Bank Bldg. CINCINNATI, OHIO 








CITY-WASTES DISPOSAL CO. 


(Organized from Staff of Col. Geo. E. Waring, Jr.) 


Consulting Engineers. Specialists in Drainage, Sewer- 

age and Sewage Disposal. Preliminary Investigations 

and Estimates, Surveys, Plans and Supervision. 
Sanitary Examinations and Reports. 


45 Seventh Avenue. NEW YORK. 








W. G. KIRCHOFFER 


Sanitary and Hydraulic Engineer 


Water Purification Sewerage 
Land Drainage 


MADISON, WIS. 


Water Supplies 
Sewage Disposal 


22 N. Carroll St. 








CHARLES E. COLLINS 


Mem. Am. Soc. C. E. 
CONSULTING ENGINEER 


Water Supply, Water Power, Sewerage, Sewage Disposal, 
Supervision of Construction and Operation, Valuations. 


Drexel Building, Philadelphia, Pa. 





ALEXANDER POTTER, C. E. 


HYDRAULIC ENGINEER AND SANITARY EXPERT 
50 Church St., New York City. 


Sewerage and Sewage Disposal, Water Supply and 
Purification, Water and Electric Power. 


Valuations of Existing Plants where MUNICIPAL OWNERSHIP is Con- 
templated — Expert Testimony — Plans and Estimates. 











DOW & SMITH 


CHEMICAL ENGINEERS 
CONSULTING PAVING ENGINEERS 


A. W. DOW, Ph. B. F. P. SMITH, Ph. B. 
Mem. Amer. Inst. Ch. Engrs. Mem. Amer. Soc. Civil Engrs. 


Asphalt, Situmens, Paving, Hydraulic Cement, Engineering Materials. 
aA31-3 E. 23rd Street NEW YORK CITY 








THE W. J. SHERMAN CO. 


Successers to The Riggs & Sherman Co. Established in 1897. 
TOLEDO, OHIO. 


Reports, Examinations and Appraisals of Existing Improve- 
ments made. Surveys, Plans, Specifications, Estimates 
and Superintendence of New Work. Consulta- 
tion, Inspection and Tests of Materials. 
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W.S. SHIELDS 


CONSULTING ENGINEER 


Municipal Improvements. Water Supplies and Water 
Works Systems. Sewers and Sewage Disposal. 
Pavements and Roads, 


Hartford Building. CHICAGO, ILL. 











Paving. 
Road Oils. 


Bitumens, 
Asphalts, 


Consultation, 
Specifications, 


Testing, 
~Inspection, 


ISAAC VAN TRUMP 
ENGINEERING CHEMIST 


2337 South Paulina Street. CHICAGO, ILL. 








SULLIVAN, LONG & HAGERTY 
GENERAL CONTRACTORS 


Builders of Sewer Systems and Water Works Plants. 
Home Office, BESSEMER, ALA. 








If you want a sure, durable 
and reliable road surface, buy 


MEDAL BLOCK 


The Block with experience behind it. 
Oldest inservice. Uuexcelled in quality 


Medal Paving Brick Company 
CLEVELAND, O. 











UVALDE 
ASPHALT PAVING COMPANY 


1 Broadway, NEW YORK. 








CHLORIDE OF LIME 


FOR PURIFYING WATER 
PENNSYLVANIA SALT MANUFACTURING CO. 


115 Chestout Street, PHILADELPHIA, PA. 


ACME 


Manholes, Catch Basins, Inlet Basins, 
Park Basins (All Styles) 
























REGULAR AND SPECIAL 
GRATES OR STRAINERS 
FOR SEWER PIPE. 








BUILDING COLUMNS OF 
ALL DESCRIPTIONS. 









SEND US YOUR SPECIFICATIONS 


MADISON FOUNDRY CO. 


927 Addison Road, CLEVELAND, OHIO. 





MUNICIPAL AND COUNTY ENGINEERING 






































Selling 
Municipal Bonds 


| 
When a county, city or town desires to sell 





an issue of bonds it usually prepares for publica- 
tion a notice describing the issue and inviting 
sealed offers of purchase. The purpose of this is 
to let a number of buyers compete for the bonds, 
thus assuring a good price. 


This method of selling bonds is an excel- 
lent one—provided the notice of sale is given proper 
publicity. 


Municipal bonds are usually purchased by 
investment bankers. There are several hundred 
investment dealers making a specialty of munici- 
pal bonds. Their offices are in the larger cities. 
Local advertising of a bond offering has little or 
no chance of reaching these big cities or the bank- 
ers in them. 


The connecting link between the borrow- 
ing municipality and the hundreds of municipal 
bond buyers scattered throughout the country is 
THE BOND BUYER, a daily and weekly 
newspaper devoted exclusively to municipal bond 
news and relied upon by all municipal bond 
dealers for advance reports of contemplated 
municipal financing. 


Thousands of counties, cities and towns 
advertise all bond offerings in THE BOND 
BUYER. Under the laws of New Jersey, all 
bond issues must be advertised in a financial news- 
paper, and it is a fact that nine municipal bond 
issues out of ten issued by New Jersey communi- 


ties are advertised in THE BOND BUYER. 


The rate for inserting official notices of 
bond sales in THE BOND BUYER is low. 
When you are contemplating the offering of 
bonds, write for a copy of THE BOND BUYER 
and let us explain how we can increase the premium 
on your bonds. 


The Bond Buyer 


The Authority on Municipal Bonds 
67 Pearl Street 


| NEW YORK, N. Y. 
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MERRIMAN 
Steam Melting Asphalt Plant 


Heavy transportation of war supplies by trucks; 
little or no progress in road-building during the 
war; the roads of the country practically worn out 
—means an extensive good roads movement after 
the war, with thousands of miles of road-building. 
We are accepting ‘‘After the War’’ orders for 
MERRIMAN One-Car Steam Melting Asphalt 
i Plants. Prepare now for the biggest road-building 
East Iron and Machine Company campaign. Order now—delivery after the war. 
We can furnish now second-hand plant if inter- 


LIMA, OHIO ested. 


The Pioneer Manufacturers of STEAM MELTING ASPHALT PLANTS Write for Information. 








MURPHYSBORO PAVING BRICK COMPANY 
Ewa | “EGYPTIAN” BLOCK [ee= 


the Best by None 
MURPHYSBORO, ILLS. 
PROMPT DELIVERIES. LET US QUOTE YOU PRICES. q 






































, Holzbog Sanitary Garbage Carts are smell-tight and can’t leak. 
American Cast Iron Pipe Send for Catalog 
Company 


MANUFACTURERS OF 


BIRMINGHAM, ALA. 


SALES OFFICES: 





Birmingham, Ala. - = ; . P . , Box 908. 
Columbus, Ohio ‘ é i i 607 New Hayden Building. 
Minneapolis, Minn. . a . 7 . 712 Plymouth Building. 
New York City . ; A ‘ No. 1 Broadway. 
Salonga, Mi. : ; , a S12 First t National Bank ane. GEO. 
allas, lexas “ ° ° e raetorian Building. . 
| Kansas City, Mo. ‘ ‘ ‘ j . 716 Scarritt Building. H. HOLZBOG & BRO. 


San Francisco,Cal. . . . . . 711 Balboa Building. Manufacturers of Sanitary Carts, Ambulances and Litters 
JEFFERSONVILLE, IND. 












WM. E. DEE COMPANY ees Far ete 


30 North La Salle Street. CHICAGO, ILL. Built in sizes 
ranging from 
WE MANUFACTURE 50 to 900 
D & D Safety Cover — 
° Especially 
GUARANTEED NOT TO adapted for 
RATTLE OR DISH road and 
street con- 


struction and 


Full Line of MANHOLE and maintenance 





CATCH BASIN COVERS work. 
of all Kinds. Write for 
Catalog. 





WRITE FOR OUR PRICE LITTLEFORD BROS., 460 E. Pear! St., Cincinnati, Ohio. 








SLUICE GATES 





*. } Soret Shear, Flap and Butterfly Valves 
BEST EXTENSIBLE TRENCHING BRACE MADE FLEXIBLE JOINTS 
KALAMAZOO Fav & macume co. | | COLDWELL - WILCOX CO. 








594 EAST MAIN STREET. South Water Street _ NEWBURGH, N. Y. 
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BUYERS’ GUIDE 




















Armor Plates. 
Truscon Steel Co. 


Asphalt. 
Standard Oil Co. (Indiana) 
Uvalde Asphalt Paving Cor - 
Warren Asphalt Paving Co., The 


Asphalt Filler. 


Standard Oi! Co. 
Warren Bros. Co. 


Asphalt Floors. 
Warren Bros. Co. 


Asphalt Machinery. 


Alger Supply Co. 
Cummer & Son Co., The F. D. 
East [ron & Machine Co., The 


Asphalt Plants. 
East Iron & Machine Co., The 
Warren Bres. Co. 


Asphalt Railroad Plants. 
Cummer & Son Co., The F. D 
East Iron & Machine Co., The 
Warren Bros. Co. 


(indiana) 


Asphalt Surface Heaters. 
Alger Supply Ce. 


Asphalt Tools. 

Alger Supply Co. 
Warren Bros. Co. 
Asphalt Tool Wagons. 
Alger Supply Co. 


Auto Fire Apparatus. 
Federal Motor Truck Co. 
Garford Co., The 
General Motors Truck Coe. 
Gramm-Bernstein Motor Truck 
Co 


International Motor Co. 
Kissel Motor Car Co. 
Lewis-Hall Iron Works. 
Pierce-Arrow Motor Car Co. 
G. A. Schacht Motor Truck Ce. 
Service Motor Truck Co, 
J. C. Wilson Co. 

Back Fillers. 
Pawling and Harnischfeger. 
Waterloo Cement Machinery 

Corp. 

Bar Benders. 

Koehring Machine Ce. 


Bar Cutters. 
Koehring Machine Ce. 
Bars, Reinforcing. 
Truscon Steel Co. 


Binders, Road. 
Barrett C The 
Standard Oll Co. (Indiana) 
Uvalde Asphalt Paving Co. 
Warren Bros. Co. 

Bitulithic Pavements. 
Warren Bros. Co. 


Blasting Powder. 
BE. I. DuPont De Nemours & Co. 


Braces, Extension. 
Kalamazoo Fay. 
Brick Rattlers. 
Olsen & Co., Tintus. 
Brick-Testing Machinery. 
Tinius Olsen Testing Mach. Co. 
Bridges. 
Lewis-Hall Iron Works. 


Buckets, Dredging, Excavating 
and Sewer. . 


& Machine Co. 


Pawling and Harnischfeger 
Buckets, Dumping. 
Pawling and Harnischfeger 


Calculators. 
Kolesch & Ce. 


Car Unloaders. 
Heltzel Steel Form & Iron Co, 


Carts, Street Cleaners. 
Holzbog & Bro., Geo. H. 


Castings. 
American Cast Iron Pipe Co. 


Warren Foundry & Machine Co. 


Cast Iron Pipe. 
American Cast Iron Pipe Co. 


Warren Foundry & Machine Co. 


Catchbasins, 


Dee Co., Wm. E. 
Madison Foundry Co. 


Cement Testing. 
Kirschbraun, Lester. 


Cement Testing Machinery. 


Tinius Olsen Testing Mach. Co. 


Chimneys, Concrete. 


Mensch, L. J. 
Truscon Steel Co, 


Chimneys, Steel. 
Lewis-Hall Iron Works. 


Chloride of Lime. 
Pennsylvania Salt Mfg. Co. 


Chutes, Concrete. 
Heitzel Steel Form & Iron Co. 


Cencrete Mixers. 
Koehring Machine Co. 


Concrete, Reinforcement. 
Truscon Steel Co. 


Concrete, Tanks. 
Mensch, L. J. 


Conduits. 


Cannelton Sewer Pipe Co. 
Truscon Steel Co. 


Conduit Rods. 
Stewart, W. H. 


Conduits, Weod, Creosoted. 
Republic Creosoting Co. 


Consulting Eangineers. 
Alvord, John W. 
Brossmann, Chas. 

City Wastes Disposal Co. 
Collins, Charlies B. 

Dow & Smith. 

Garland, C, M. 

Samuel A. Greeley. 
Howard, J. W. 

Jones, m L. 
Kirchoffer, W. G. 
Kirschbraun, Lester. 
Potter, Alexander 
Sherman, The W. J. Co. 
Shields, W. &. 

Van Trump, Isaae 


Contractors. 
City Wastes Disposal Co. 
Sullivan, Long & Hagerty 
Warren Bros. Co. 


Contractors’ Tools and Machinery. 


Alger Supply Ce. 
Austin-Western Co., Ltd., The 
Holzbog & Bro., Geo. H. 
Littleford Bros. 


Contractors’ Wagons. 


Austin-Western Co., bas. The 
Holzbog & Bro., Geo. H. 


Conveying Machinery. 
Pawling and Harnischfeger. 


Cranes and Hoists. 


Heltzel Steel Form & Irom Ceo, 
Pawling and Harnischfeger 


Creosote. 
The Barrett Co. 
Republic Creosoting Co. 
Creosoted Wood Block. 
(Factory Floors, Bridge Floors) 
Republic Creosoting Co. 


Crushers, Rock and Ore. 
Austin-Western Road Machin- 
ery Co., The 
Crushed Stone. 
Cleveland Stone Co., The 


Culvert Molds. 


Austin-Western Co., Ltd., The 


Culvert Pipe, Cast Iron. 


American Cast Iron Pipe Co. 
Warren Foundry & Machine Co. 


Culvert Pipe, Vitrified. 


Cannelton Sewer Pipe Co. 
Dee Clay Mfg. Co., m. E. 
Vitrified Pipe Mfrs. Assn. 


Culverts. 
Truscon Steel Co. 


Curb and Gutter Forms. 


Heltzel Steel Form & Iron Co. 
Truscon Steel Co. 


Curb Bar. 
Truscon Steel Co. 


Curbing, Sandstone. 
Cleveland Stone Co., The 


Drag-Line Elevators. 


F. C. Austin Co., Inc. 
Pawling and Harnischfeger. 


Drain Tile. 

Dee Clay Mfg. Co., W. E. 
Dryers. 

Cummer & Son Co., The F. D. 
Dump Cars. 


Austin-Western Road Machin- 
ery Co., The 


Dump Carts. 
Holzbog & Bro., Geo. H. 


Dump Wagens. 
Austin-Western Road Machin- 


ery Co., T 
Holzbog r Bro., Geo. H 


Dust Laying Compound. 


The Barrett Co. 
Standard Oil Co. (Indiana) 


Dynamite. 
E. I. DuPont De Nemours & Co. 


Edge Protector. 
Truscon Steel Co. 


Bagines. 
Wisconsin Motor Mfg. Co. 


Engineering Instruments. 
Kolesch & Ce. 
Lufkin Rule Co., The 


Excavating Machinery. 
F. C. Austin Co., Inc. 
Buckeye Traction Ditcher Co. 
Koehring Machine Co. 
Pawling and Harnischfeger. 


Expansion Joint Compound. 


The Barrett Co. 
Truscon Steel Co. 


Explosives. 
E. I. DuPont, De Nemours & Ce. 


Fillers (Paving Joint). 
The Barrett Co. 


Fire Brick. 
Cannelton Sewer Figs Co. 
Dee Clay Mfg. Co., W. E. 
Flue Liners, 


Cannelton Sewer wis Co, 
Dee Clay Mfg. Co., W. E. 
McNutt. Lewis 


Forms, Sidewalks, Curb & Gutter. 


Heltzel Steel Form & Iron Co. 
Truscon Steel Co, 


Forms, Road. 


Heltzel Steel Form & Irom Ce. 
Truscon Steel Co. 


Forms (Sewers & Conduits). 
Heltzel Steel Form & Iron Co. 


Forms (Wall Bldg., Constructlo 
Ete.). ‘ = 
Heltzel Steel Form & Iron Co.- 


Gas Pipe. 
American Cast lron Pipe Co. 
Warren Foundry & Machine Co. 


Gasoline and Kerosene Pumping 
Engines. 
Wisconsin Motor Mfg. Co. 


Gas Pipe. 
American Cast Iron Pipe Co. 


Graders. 


Austin-Western Road Machin- 
ery Co., The 


Graders, Elevating. 
Koehring Machine Co. 


Graders, Turbine, 
Koehring Machine Ce. 


Heaters (Rock and Sand). 
Littleford Bres. 


Heating Wagons (Oil and Tar). 
Littleford Bros. 


Hoists (Concrete, Gasoline and 
Hand). 
Pawling and Harnischfeger. 


Hoists, Electric. 
Pawling and Harnischfeger. 


Hoists, Steam. 
Lewis-Hall Iron Works. 


Hot Mixers. 
Koehring Machine Ce. 


Inlets (Sewer). 


Dee Co., Wm. E. 
Madison Foundry Co. 


Insulating Material. 
The Barrett Co. 


Kettles (Portable). 
Cummer & Son Co., The F. D. 


Lecomotives. 
Bell Locomotive Works, Inc. 


Manhole Covers. 


Madison Foundry Co. 
Dee Co., Wm. E. 


Meter Boxes. 
Ford Meter Box Co., The 
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WM. E. DEE CLAY MFG. CO. 


Proprietors of MECCA CLAY WORKS 


MANUFACTURERS OF 


STANDARD AND DOUBLE STRENGTH 


Sewer Pipe, Drain Tile, Culvert Pipe, Well Tubing, 
Flue Lining, Wall Coping and Fire Brick. 


M , Parke County, Ind., on C. & E. 1. R. R. + $ 
) WORKS | Sannmnon, Conaitttes Usenie. tdi. on C. & E. I. R. R. Chicago Office, 30 N. La Salle St. 








THE CUMMER ROAD ASPHALT PLANT 


Three Sizes. Three Units. Capacity 750, 1250 and 1800 Square Yards 2-inch Top or Macadam Daily 


THE CUMMER ONE-CAR ASPHALT PLANT 


Capacity 2000 Square Yards 2-inch Top or Macadam Daily 
THE F. D. CUMMER & SON COMPANY, CLEVELAND, OHIO 


Plants in Stock Can Show Them in Operation 








Grand Prize Panama-Pacific 


New Automatic Cement Tester International Exposition, 1915. 


Manufacturers of Cement, Cuncrete, Brick and Road Material 
Testing Machines and All Auxiliary Laboratory Apparatus 


500 North Twelfth Street 


Tinius Olsen Testing Machine Co. Sa Aen Pen, a, 


SEWER PIPE ” Special Feature is anything in the Clay Goods Line in mixea or straight cars. 


Segment Sewer Block, Drain Tile, Hollow Build- P 
ing Block, Flue Lining, Wall Coping, Etc. 
LEWIS McNUTT 


28 South Walnut St. BRAZIL, INDIANA. 
























SEWER PIPE OF QUALITY "“*“*Sctmatmarn sewer oY 


The pipe that WON THE TEST for crushing strength before the Louisville Sewer Commission, showing an average 
CRUSHING STRENGTH OF 43 PER CENT HIGHER than competitors’ samples. Just a little 
better than the rest. Write us today for particulars. 


CANNELTON SEWER PIPE CO... Cannelton, Ind. 























Faultless Service in Every Respect warn taxinc Measurements 


That’s what you can rest assured you are getting when you use 


UFAIN \hPESm 


PIONEERS IN CONNECTION WITH THE NOTEWORTHY 
IMPROVEMENTS MADE IN TAPES 


More of them are in use than all other makes because 
they have for years consistently maintained the highest 
reputation. Send for Catalog No. 26. 


THE [UFHIN fRULE CO. save enams tn wee, 
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BUYERS’ GUIDE 

















Meter Testers. 
Ford Meter Box Co., The 


Mixers, Asphalt. 
Cummer & Sons Co., The F. D. 
Koehring Machfne Co. 


Mixers, Concrete. 
Koehring Machine Co. 


Molds (Pipe & Ouivert). 

Heltzel Steel Form & Iren Ce. 
Motors. 

Wisconsin Motor Mfg. Co. 


Motor Fire Apparatus. 
Acme Motor Truck Co. 
Federal Motor Truck Co. 
Garford Motor Truck Co. 
General Motors Truck Co. 


The Gramm-Bernstein Motor 
Truck Co. 


International Motor Co. 
Kissel Motor Car Co. 
Lewis-Hall Iron Works. 
Pierce-Arrow Motor Car Co. 

G. A. Schacht Motor Truck Co. 
Service Metor Truck Co. 

J. C. Wilson Co, 


Motor Trucks, 
Acme Motor Truck Co, 
Federal Motor Truck Co. 
Duplex Truck Co. 
Garford Motor Truck Co., The 
General Motors Truck Co. 


The Gramm-Bernstein 
Truck Co. 


International Motor Co. 

Kissel Motor Car Co. 
Lewis-Hall Iron Works. 
Pierce-Arrow Motor Car Co. 

G. A. Schacht Motor Truck Co. 
Service Motor Truck Co. 

J. C. Wilson Co, 


Motor 


Motor Truck Flushers, Sprinklers 
and Oilers. 


Acme Motor Truck Co. 

Federal Motor Truck Co. 
Garford Motor Truck Co., The 
General Motors Truck Co. 


The Gramm-Bernstein 
Truck Co. 


International Motor Co. 

Kissel Motor Car Co. 
Lewis-Hall Iron Works. 
Pierce-Arrow Motor Car Co. 
G. A. Schacht Motor Truck Co. 
Service Motor Truck Ce, 

J. C. Wilson, 


Motor 


Municipal Castings. 
Dee Co., Wm. E. 


Paints. 


The Barrett Co. 
Truscon Steel Co. 


Paving Blocks (Creosoted). 
The Barrett Co. 
Republic Creosoting Co. 


Paving Brick. 
Medal Paving Brick Co. 


Murphysboro Paving Brick Co. 
Springfield Paving Brick Co. 


Paving Contractors. 
Warren Bros. Co. 


Paving Joint Compound. 
Truscon Steel Co. 


Paving Machines. 


Cummer & Son Co., The F. D. 
Bast Iron & Machine Co., The 
Koehring Machine Co. 

Warren Bros. Co. 


Paving Plants (Asphalt). 


Cummer & Son Co., The F. D. 
East Iron & Machine Co. 
Koehring Machine Co. 
Warren Bros. Co. 


Pipe Dip and Coatings. 
The Barrett Co. 
Pioneer Asphalt Co. 


Pipe Manufacturers. 
American Cast Iron Pipe Co. 


Pitch Filler. 


The Barrett Co. 
Warren Bros. Co. 


Plows (Rooter and Wing). 


Austin-Western Road Mach. Co. 


Portable Paving Plants. 


Cummer & Son Co.. The F. D. 
Bast Iron & Machine Co., The 
Koehring Machine Co. 

Warren Bros. Co. 


Powder. 


DuPont, DeNemours & Co., B. I. 


Pumps (Contractors). 
Holzbog & Bro., Geo. H. 


Reinforcing For Pavements. 
Truscon Stee! Co. 


Road Binder. 


The Barrett Co. 

Standard Oil Co. (Indiana) 
Uvalde Asphalt Paving Co. 
Warren Bros. Co. 


Read Forms. 


Heltzel Steel Form & Irom Co. 
Truscon Steel Co. 


Road Graders. 


Austin-Western Road Machin- 
ery Co., The 


Road Machinery. 


Austin-Western Road Machin- 
ery Co., The 


Cummer & Son Co., The F. D. 

East Iron & Machine Co., The 

Koehring Machine Co. 

Owensboro Ditcher and Grader 
Company 

Warren Bros. Co. 


Road Oils and Preservatives. 


The Barrett Co. 
DuPont Chemical Co. 
Standard Oi! Co. (Indiana) 


Road Rollers. 


Austin-Western Road Machin- 
ery Co., The 


Rock Crushers. 


Austin-Western Road Machin- 
ery Co., The 


Rock and Sand Heaters. 
East Iron & Machine Co.. The 


Roof Coating. 
DuPont Chemical Co. 


Roofing Material. 


The Barrett Co. 
DuPont Chemical Co. 
Warren Bros. 


Sand Dryers. 
Cummer & Son Co., The F. D. 


Sandstone. 
Cleveland Stone Co. 


Sanitary Carts. 
Holzbog & Bro., Geo. H. 


Scarifiers, 
Austin-Western Road Machin- 
ery Co., The 


Scrapers, Drag Line. 
Pawling and Harnischfeger. 


Scrapers, Graders, Plows, Etc. 
Austin-Western Road Machina- 
ery 


Sewage Pumps. 
Holzbog & Bro., Geo. H. 


Sewer Braces. 
Kalamazoo Fdry. & Mach. Co, 


Sewer Castings. 
Dee Co., Wm. E. 
Madison Foundry Co. 


Sewer Cleaning Machinery. 
Stewart, W. H. 


Sewer Forms. 
Heltzel Steel Form & Iron Ce. 


Sewer Pipe. 


Cannelton Sewer Pipe Co. 
Dee Clay Mfg. Co., W. E. 
McNutt Tewis 

Vitrified Pipe Mfrs. Assn. 


Sewer Rods. 
Stewart, W. H. 


Sidewalks (Stone). 
Cleveland Stone Co. 


Sluice Gates. 
Coldwell-Wilcox Co. 


Snow Removal Machinery 
Austin Co., Inc., F. C. 
Owensboro Ditcher and Grader 
Company 


Sprinklers. 
Austin-Western Road Machin- 
ery Co., The 


Steel Joists, Studs and Sash. 
Truscon Steel Co, 


Steel Tapes. 
Kolesch & Oo, 
Lufkin Rule Co.. The 


Stone Curbing. 
Cleveland Stone Co. 


Stone Flagging. 
Cleveland Stone Co. 


Street Cleaners’ Carts. 
Holzbog & Bro., Geo. H. 
Street Cleaning Machinery (Horse 
Drawn). 
Austin-Western Road Machin- 
ery Co., The 
Street Crossings. 
Cleveland Stone Co. 


Street Flushers (Horse Drawn). 


Austin-Western Road Machin- 
ery Co. 


Street Sprinklers (Horse Drawn). 
Austin-Western Co., Ltd., The 


Structural Steel. 
Lewis-Hall Iron Works. 


Surveyors’ Instruments. 


Kolesch & Co. 
Lufkin Rule Co., The 


Sweepers. 


Austin-Western Road 
ery Co., The 


Machin- 


Tamping Machines. 
Pawling and Harnischfeger. 


Tanks, Water Supply 
Mensch, L, J. 


Tar and Pitch. 


The Barrett Co. 
DuPont Chemical Co. 


Tar Heaters, 


Alger Supply Co. 
Littleford Bros. 


Tarvia. 
The Barrett Co. 


Testing Chemists. 


Dow & Smith. 
Howard, J. W. 
Kirschbraun, Lester. 
Van Trump, Isaac. 


Traction Engines. 


Austin-Western Road Machin- 
ery Co., The 


Traction Engines (Oil or Kero- 
sene). 


Austin-Western Road Mach. Co. 


Trailers, 
Warner Mfg. Coe. 


Trench Braces, 
Kalamazoo Fdy. & Mach. Co. 


Trench Machinery. 


F. C. Austin Co., Ine, 

Buckeye Traction Ditcher Co. 
Holzbog & Bro., Geo. H. 
Kalamazoo Fdy. & Machine Co. 
Pawling and Harnischfeger. 


Valves. 
Coldwell-Wilcox Co. 


Wall Coping. 
Cannelton Sewer Pipe Co. 


Warrenite. 
Warren Bros. Co. 


Water Pipe. 


American Cast Iron Pipe Co, 
Warren Foundry & Machine Co. 


Waterproofing. 
Barrett Co., The 
Truscon Steel Co. 


Water Purification. 


Electric Ozone Sterilizer Co. of 
America, 
Pennsylvania Salt Mfg. Co. 


Water Works Supplies and Equip- 
ment, 


American Cast Iron Pipe Co. 

Alger Supply Co. 

Coldwell-Wilcox Co. 

Pennsylvania Salt Mfg. Co. 
Windows (Steel). 


Truscon Steel Co. 


Wire-Cut Lug Brick. 


Medal Paving Brick Co. 
Murphysboro Paving Brick Co. 
Springfield Paving Brick Co. 


Wood Block (Creosoted). 


Barrett Co., The 
Republie Creosoting Co. 


Wood Preservatives. 


Barrett Co., The 
DuPont Chemical Co. . 
Republic Creosoting Co. 
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$< 
| THE STANDARD METHOD OF 


SURFACE TREATMENT 











Stanolind Paving Asphalt is ap- 
plied with a pressure tank wagon made 
especially for this work, as shown in illus- 
tration to the left. 























Water Bonded Gravel Road after 


being treated with Stanolind Paving As- 
phalt at 300° F., 45 lbs. pressure, applied 
with special pressure tank wagon, one-half 
gallon to the square yard. 




















—_ 


Water Bonded Macadam Road 
after being treated with Stanolind Paving 
Asphalt at 300°F., 45. lbs pressure, applied 
with special pressure tank wagon, one-half 
gallon to the square yard. 














One application of Stanolind Paving Asphalt on macadam or gravel 
roads has given three years service with practically no expense. Builds more substan- 
tial surface at half the cost of light oil treatment for three years. Can be applied on 
roads previously treated with Road Oil. 


STANDARD OIL COMPANY 


(INDIANA) 


Write today for free booklet ‘‘Stanolind Paving Asphalt.’’ 
910 Michigan Avenue CHICAGO, ILL. 
| 7 : 
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Build at Present Prices 


An Editorial 





Present Prices of Labor and Materials Used 
on the Construction of Public Works Are Above 
Normal. The Level of Prices Will Remain High, 
Perhaps for a Decade (if History Repeats Itself). 
What, Then, Is to Be Gained by Further Post- 
ponement of Construction Projects, Now that 
Restrictions Have Been Removed? Nothing, 
Absolutely Nothing! But Such Further Post- 
ponements Will Do Much Harm. 


Construction provides the only understood 
method of taking up the industrial slack due to 
the abrupt ending of the war. A nation-wide 
movement at this time to accelerate and encour- 
age the making of public improvements will 
stabilize labor conditions by creating new de- 
mands for labor and by readily reabsorbing la- 
bor released from the suspended war industries 
and by the demobilization of the Army and 
Navy. 


Prosperity Requires the Profitable Employ- 
ment of Labor. A Period of Unemployment is 
a Period of Panic, of Unrest, of Bolshevism, of 
All Manner of Distressing Excesses. 


Certain communities with only their own un- 
dertakings in mind may further postpone the 
construction of much-needed and long-deferred 


public works, in the expectation that lower 














prices of labor and material will soon prevail. 
Money saved in this way will be worth only a 
fraction of its cost. The direct money loss to 
the community and to every individual, due to 
the unemployment of labor, will far outweigh 
any possible saving effected by waiting for low- 


er prices to return. 


It has been at least ten years after every other 
great war period before prices returned to their 
pre-war level. What American city wants to 
wait another ten years for improvements it 


needs now ? 


~ 


Before the war public improvements were 
very cheap. They seem expensive now only in 
comparison with pre-war standards. Such im- 
provements are cheap at present prices. When 
benefits are considered no community can af- 
ford to postpone improvements now that the 


emergency has passed. 


We are free to choose between Panic and 


Prosperity. 


The surest way to bring on a panic is to adopt 
a do-nothing, wait-and-see policy. 


The one absolutely sure way to avoid a panic 


is to give employment to labor on construction 


at present prices. 





VoL. LV—No. 6. 


























